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Groundwater Elevation Data

September 20, 1990
Woodstock Municipal Landfill Site
‘Woodstock, Hlinols
- Well ™ Elevation L'WL GW Elev Wall - TD Elevation L WL GW Elev
L K} (ToIC) 20090 | 9/20/90 ’ ( /2090 | 9/20/90 |
Mwis 2005 | 941.72 12.33 929.39 | [SG1 938.29 2.41 935.88
{MwiD 52,12 942.09 12.32 929.77 sG2 932.45 2.99 929.46
IMw2s 17.24 933.47 5.61 927.86 SG3 924.80 1.23 923.57
MW2D - 71.20 932.04 17.30 914.74 SG4 934.56 2.61 831.95
|mwas 11.86 | 931.62 5.92 925.70 SGS 926.07 2.35 923.72
|MwsaDp 21.92 | 931.41 9.61 921.80 SG6 926.93 a2 923.72
|Mwas 11.54 927.42 3.81 923.61 SG7 926.02 2.29 923,73
MW4D 26.15 926.31 2.54 923.77
MWsS 17.03 930.31 4.67 925.64 Notes:
IMWsD 61.36 930.18 14.21 915.97 TOIC = Top of Inner Casing
MwWeSs 21.84 945.36 13.62 931.74 TD = Total Wall Depth Below TOIC
MWED | 47.18 - 945.16 13.52 931.64 WL = Water Level Below TOIC
GW = Groundwater Elevation In ft MSL, USGS Datum
LW1 | 16.12 936.59 '7.00 929.59
Tewz 18.45 946.03 16.56 929.47
Lw3 { 19.10 941.93 13.70 928.23
{Lwas 18.58 941.41 15.29 926.12
LWs 19.92 935.00 6.60 928.40

T78RI GWSEPT TJMACQ -



Groundwater Elevation Data

November 5, 1990
Woodstock Municipal Landfill Site
Woodstock, lllinols
Well | TD  [Elevation WL . GW Elev Well D Elevation | WL GW Elav

4 _m____| qoig) 11/5/00 - | 11/5/90 # () 11/5/90 | 11/5/90
MW1S | 2005 | 941.72 11.73 929.99 | |SGt 93829  1.59 936.70
IMwi1D 52.12 942.09 12.13 929.96 $G2 932.45 2.20 930.25
MW2$ 17.24 933.47 4.70 928.77 | |sG3 924.80 0.51 924.29
MW2D. 71.20 932,04 17.41 914.63 SG4 . 934.56 249 . | 932.07
Mwas 11.86 931.62 269 | 92893 |sGs 926.07 153 924.54 |
MW3D 21.92 931.41 9:30 92211 |sGé 926.93 238 | 924.55
MW4S 11.54 927.42 291 924.51 SG7 | 926.02 1,42 924.60
(Mw4D 26.15 926.31 1.48 . 924.83 | - -
MWSsS 17.03 930.31 3.81 926.50 Notes;
[MwsD 61.38 930.18 14.17 916.01 TOIC = Top of Inner Casing
|Mwes 21.84 945.36 14.17 931.19 TD = Total Well Depth Below TOIC
MW6D 47.18 945.16 1392 | 931.24 WL = Water Level Below TOIC

. GW = Groundwater Elevation In ft MSL, USGS Datum

Lwi 16.12 936.59. 6.53 930.06 ' '
Lw2 18.45 946.03 16.39 929.64
fLws 19.10 ‘94193 .  14.07 | 927.86
LW4 18.58 941.41 15.20 926.21
LWS 19.92 935.00 660 928.40 |
776RI GWNOV TIM/JCQ



Groundwater Elevation Data

February 1, 1991

Woadstock Municipal Landfill Site

Woodstock, lllinols

Waell ™ Elevation WL GW Elev Well ™ Elevation WL GW Elev
# () (TOIC) 2/1/91 2/1/91 ] () (TOIC) 2/1/91 21191

MW1S 20.05. 941.72 12.38 929.34 | |sGt 938.29 NM

MWiD 5212 942.09 12.80 929,29 8G2 93223 (*) NM

Mw2s 17.24 933.47 5.80 927.67 SG3 924.80 1.28 923.52

MW2D 71.20 932.04 17.04 915.00 SG4 934.56 2.67 931.89

MWwW3s 11.86 931.62 5.78 925.84 SG5 925.97 (*) 1.22 924.75

MW3D 21.92 931.36 (*) 9.59 921.77 SG6 926.76 (*) 3.06 923.70

MWw4S 11.54 927.57 (*) 3.64 923.93 SG7 925.82 (*) 2.00 923.82

MW4D 26.15 926.31 2.22 924.09 P1 22.30 935.50 15.30 920.20
|Mwss 17.03 930.36 (*) 4.53 925.83 P2 26.30 929.40 4.88 924.52

MWsD 61.36 930.18 13.92 916.26 P28 16.20 930.07 5.52 924.55

MW6S 21.84 | 945.36 14.42 930.94 P3 12.38 942.88 DRY

MWwWeD 47.18 945.16 14.22 930.94 P3A .

MW7 16.50 934.00 5.29 928.71 P4 17.25 940.25 4.31 935.94

Mws Ps 20.90 948.40 16.33 932.07

MwsX 15.90 927.17 2.82 924.35 P6 22.30 941,07 4.75 936.32

MwW9

MWSP 15.90 926.69 2.74 923.95

MW10 16.00 927.21 3.20 924.01 Notes:

Lwi 16.12 93659 = 6.81 929.78 TOIC = Top of Inner Casing

Lw2 18.45 | 946.03 17.08 928.95 TD = Total Well Depth Below TOIC

Lw3 18.40 941.93 14.02 927.91 WL = Water Level Below TOIC

Lw4 18.58 941.41 14.88 926.53 GW = Groundwater Elevation in ft MSL, USGS Datum

ws . | 1892 935.00 7.74 927.26 NM = Not Measured

New elevations have been determined during
surveying In February 1991
776R1 GWFEB TJIM/JCQ



Groundwater Elevation Data

April 3, 1991

Woodstock Municipal Landfill Site

Woodstock, lllinols

Waell TD  |Elevation WL GW Blev Waell T™ Elevation wL GW Elev

L () | (TOIC) 4/3/91 4/3/91 # () (TOIC) |43 | 4391

MWIS | 2039 | 841.72 9.82 | 93190 (SG1 - 93821 (*) 1.8 936.40
IMW1D 50.87 942.09 10.36 - 931.73 SG2 932.10 (*) 1.63 930.47
MW2S | 17.43 933.47 3.46 930.01 sSG3 924.51 (*) 0.56 923.95
MW2D 72.35 932.04 14.64 917.40 SG4 934.59 (*) 261" 931.98
MW3sS 12.02 931.62 3.74 927.88 SG5 - 925.87 (') 1.93 923.94
MW3D 21.80 931.36 8.52 922.84 SG6 926.80 (*) 2.80 924.00
MW4S 1.7 927.57 3.54 924.03 SG? 925.62 (*) 1.59 924.03
MW4D 26.35 926.31 1.85 924.46 P1 22.29 935.51 (*) 13.96 921.55
MW5S 17.09 | 930.36 3.72 926.64 P2 26.22 929.42 (*) 237 927.05
MWsD | .61.87 930.18 11.30 918.88 P2B 16.21 930,11 (*) 3.96 926.15
IMwes  |Destroyed P3 12.63 942,88 10.70 932.18
MW6D 47.43 945.16 12.62 932.54 P3A | 20.28 942,80 (*) 10.32 '932.48
MW7 - 16.54 934.01 (*) 346 930.55 P4 1713 940.30 (*) 2.78 937.52 |
MW8 | 20.78 92633  1.13 925.20 P5 20.90 948.40 15.06 933.34
MweX | Moved to MW-8 P6 '] 22.25 941.09 (*) 4.48 936.61
MW9 | 35.63 925,20 068 | 92452 ' -

MW9P 17.85 926.77 (*) 252 924.25

MW10 16.00 927.21 (*) 2.68 924.53 | Notes:

Lw1 18.02 936.59 4.76 931.83 TOIC = Top of Inner Casing

Lw2 18.61 946.03 13.21 932.82 TD = Total Well Depth Below TOIC

Lw3 19.10 941.93 12.84 929.09 WL = Water Level Below TOIC

Lw4 18.64 941.41 15.67 925.74 GW = Groundwater Elevation In ft MSL, USGS Datum
LWS 20.25 935.00 5.55 929.45 MW-6S was destroyed, apparently by an auto accident

(*) New elevation determined during
) ) surveying In May 1991
776RI GWAPR TIJMAICQ



Groundwater Elevation Data

May 8, 1991
Woodstock Municipal Landfill Site
Woadstock, lilinols
1 Wall TD Elevation WL GW Elev Waell TD Elevation WL GW Elev
L () (Toic) 5/8/91 5/8/91 ’ 1 (1) 1 (roic) 5/8/91 5/8/91
|Mwis . 20.05 941.72 10.16 931.56 SG1 938.21 (*) 1.83 936.38
MWID 52,12 942.09 10.53 931.56 sG2 ' 932.10 () 1.59 930.51
', Mwas 17.24 933.47 3.92 929.55 SG3 92451 (*) 0.32 924.19
1MwaD 71.20 932.04 14.20 917.84 SG4 934.59 (*) 2.60 931.99
1 j_Mwas 11.86 931.62 3.43 928.19 SGS 925.87 (*) 1.70 924.17
MW3D 21.92 931.36 8.15, 923.21 SG6 926.80 (‘) 257 924.23
MW4S 11.54 927.57 3.33 924.24 S$G7 925.62 (*) 1.35 924.27
MW4D 26.15 926.31 1.69 924,62 P1 22.30 935.51 (*) 14.08 921.43
MWs5S 17.03 930.36 3.87 926.49 P2 26.30 92942 (*) 227 927.15
MW5D 61.36 930.18 10.83 919.35 P2B 16.20 930.11 (*) 3.79 926.32
MWES destroyed . P3 12.38 942.88 11.15 931.73
,:MWGD 47.18 945.16 1249 932.67 P3A 18.00 942,80 (*) 10.82 931.98
MW7 16.50 934.01 3.64 930.37 P4 17.25 940.30 (*) 2.68 937.62
._ivuwa 19.80 - 926.33 1.03 925.30 PS5 20.90 948.40 14.24 934.16 |
MW8X Moved to MW-8 P6 22.30 941.09 (*) 4.45 936.64
MWS 34.70 925.20 0.51 924.69
MWYP 15.90 926.69 (*) 244 924.25
|Mwao 16.00 921.21 (*) 277 . 924.44 |  Notes:
Lw1 16.12 9836.59 5.06 931.53 TOIC = Top of Inner Casing
Lw2 18.45 946.03 14.29 931.74 . TD = Total Well Depth Below TOIC
LW3 18.40 941.93 13.25 928.68 WL = Water Leval Below TOIC
LW4 18.58 941.41 14.68 926.73 GW = Groundwater Elevation In ft MSL, USGS Datum
iLws 18.92 935.00 5.70 - 928.30 MW-68 was destroyed, apparaently by an auto accident

(*) New elavations have been determined
) during surveying In May 1991
776R1 GWAPR TIM/JCQ



- Groundwater Elevation Data
October 21, 1991
Woodstock Municipal Landfill. Site
Woodstock, lllinois

Well | TD Elevation | WL GWElev| | wWell TO  |Elevation WL GW Elev|
L. | .®m oic)y  |1or2181 | 10/21/91 + | m (TOIC) 10/21/91 10/21/91
MWIS 941.72 13.47 928.25 SG1 : 938.21 247 935.74 .
MW1D 942.09 13.89 928.20 | | SG2 932.10 (*) ‘NM
MW2S 933.45 (*) 6.60 926.85 SG3 924.51 (*) 0.12 924.39
MW2D 932.02 (*) 23.11 908.91 SG4 . 934.58 (") 252 932.06
MW3S 931.67 (*) 6.01 925.66 SGS 925.88 (*) 1.49 924.39
Mwab 931.41 (*) 1286 918.55 SG6 926.80 (*) 2.40 924.40
MW4S 927.57 3.32 924.25 SG7 925.62 (*) 1.18 924.44
MW4D 926.31 1.96 924.35 568 927.23 (*) 2.82 924.41
MWS5S | 930.36 4.95 925.41 SG9 - | 93267 (%) 3.47 929,20
MWS5D 930.18 20.23 909.95 P1 93552 (*) 1553 919.99
MWE6S |destroyed P2 929.42 (*)  10.06 919.36
MWED | 945.16 1629 .| 928.87| P28 ' 930.11 . 6.48 923.63
MW7 934,01 6.15 927.86 P3 : 942.88 DRY
Mws 926.33 1.73 924.60 P3A 942.80 14.48 928.32
[mwax Moved to MW-8 P4 destroyed
{ Mwg 92520 - 085 | 924385] | P5 948.39 () 18.92 929.47
|MweP 926.69 2.55 924.14 P6 941.09 NM
'MW10 927.21 3.13 924.08 4 . 94578 (*) 16.31 929.47
MWI1 950.75 (") 22.48 92827 | P8 | ses1.02 () 2277 928.25

LW1 93659  10.33 926.26 P9 942.14 () 14.94 - 927.20

LW2 946.03 18.22 927.81 P10 936.64 (*) 13.97 922.67

Lw3 941.93 1454 . | 927.39| P11 932.21 (*) 5.31 926.90

LW4 - 941.41 15.62 925.79 P12 927.77 (") 3.18 924.59

LW5 _ 935,00 7.47 927.53

S Notes:
TOIC = Top of Inner Casing

TD = Total Well Depth Below TOIC

WL = Water Lavel Below. TOIC :

GW = Groundwater Elevation in ft MSL, USGS Datum

MWSES and P4 were destroyed, apparently by an auto accidents
776R1 GWOCTS1 JCOMIS . (*) = Elevation (re)surveyed in October 1991



Groundwater Elevation Data ’
October 28, 1991

Woodstock Municipal Landifiil Site
Woodstock, lflinols

Weli TD Elevation WL GWElev| |well | TD Elevation wL GW Elev
1 # (1) (TOIC) 10/28/91 10/28/91 ¥ (1) (TOIC) 10/28/91 10/28/91
1MW1S 941.72 13.44 928.28 SG1 938.21 2.36 935.85
MW1D 942.09 13.82 928.27 8G2 932.10 (*) Dry
Mw2s 933.45 (%) 6.54 926.91 SG3 924.51 (%) 0.11 924.40
MW2D 932.02 (*) * 23.25 908.77 SG4 934.58 (*) 2.70 931.88
MW3S 931.67 () 5.45 926.22 SG5 925.88 (*) 1.55 924.33 |
MW3D ' 931.41 (*) 1289 918.52 SG6 926.80 (*) 2.39 924.41
MW4S 927.57 3.26_ 924,31 SG7 925.62 (*) 1.20 924.42
{Mw4D 926.31 1.84 924.47 SG8 927.23 (*) 282 - | 924.41
MWS5S 930.36 482 | 92554 SG9 832.67 (*) 34 929.27
MWS5D 930.18 20.37 909.81 P1 935.52 (*) 15.55 919.97
Mwes destroyed P2 92942 (*) 10.26 919.16
MweD 945.16 16.30 928.86 P2B 930.11 6.13 923.98
| Mwz 934.01 6.07 927.94 P3 942.88 Dry
Mws 926.33 1.70 924.63 P3A 942.80 14.41 928.39
|Mwex Moved to MW-8 P4 destroyed
| Mmwo 925.20 0.71 924.49 P5 948.39 (*) 18.96 929.43
IMwapP 926.69 2.43 924.26 P6 941.09 NM
{mMwio 927.21 2.95 924.26 P7 945.78 (*) 16.33 929.45
{MW11 950.75 (*) 22.48 928.27 P8 951.02 (*) 22.74 928.28
Lwi 93659 . 9.44 927.15 P9 942.14 (*) 14.87 927.27
Lw2 946.03 18.21 927.82 P10 936.64 (*) 14.11 922.53
{ Lws 941.93 14.57 927.36 P11 932.21 (%) 5.17 927.04
1 Lwa 941.41 15.63 925.78 P12 927.77 (*) 272 925.05
| tws . 935.00 7.50 927.50 | -
Notes
TOIC = Top of inner Casing
TD = Total Well Depth Below TOIC
WL = Water Level Below TOIC

GW = Groundwater Elevation In ft MSL, USGS Datum
) MWS6S and P4 were dastroyed, apparently by auto accidents
776RI GW102891 JCQ/MJS . (*) = Elevation (re)surveyed in October 1991
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RAINFALL DATA

LR . . P . . E .. . . - . - . . . - - . :
f



ey

Appendix H
Summary of Rainfall Data.
Woodstock Municipal Landfill Site
Woodstock, lilinols
DAY OF THE |
MONTH | Aug-90{ Sep-90] Oct-80| Nov-90| Dec-90| Jan-51 | Feb-91 | Mar-81 | Apr-91 | May-91
1 ' 0.62
2 0.50 snow 0.01"
3 0.29 0.45 0.31 0.13 ' . 0.01
4 0.98 snow 0.10 0.23
5 0.07 1.18
6 0.50 0.23 0.04
7 0.32
8 0.28 0.09 snow 0.04 0.74
9 0.48 0.02 0.04
10 0.35 snow
11 1.15 show 0.06 0.01
12 0.34 snow 0.20 0.05
13 0.15 snow 0.46 0.32
14 0.07 0.37 0.14 snow 0.50
15 0.10 0.05 snow 0.01
16 0.01 0.22
17 253 0.37 0.15 0.31 0.45
18 0.64 0.06 0.17 0.41
19 0.55
20 0.14 0.90 0.02 0.14 0.01 show
21 0.05 0.22 0.01 0.01
22 snow 0.31° 0.87
23 0.07 0.38 0.01
24 0.09
25 0.01 1.06 0.87
26 0.18 Snow 1.16 0.03
7 1.08 0.46 0.11
28 0.39 0.36 0.01 0.02 0.0t
29 0.04 0.02 snow 0.17
30 snow snow 0.41
N 0.04 0.16
MONTHLY
TOTALS 5.65 _ 2.27 3.37 3.13 0.87 besase 0.18(*) 4.37(*) 2.58. 5.26 .

[TOTAL RAINFALL (Aug 90 to May 91) =

27.68 inches (*)

Z
Q

Rainfall in inches
(*) This does not include snowfall.

Snowfall was not measured during the investigation

778RI-RAINFALL JCQ/UMW
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APPENDIX I-1
SPECIES LIST OF VEGETATION AT OR NEAR THE SITE



Woodstock Landfill Site Vegetation

;!ooou

m album
mmhus

Jut_npe;us virginiana
Lemna minor
Lonicerasp.
ythrum salicaria
Melilotys.alba

”“iﬁﬁ‘f“

E

l-ul:dl-u
E

Common Name
box elder
red maple
common ragweed
giant ragweed
common burdock
common milkweed
aster
be gartick
mustard
bromc grass
sedge
sha bark hickory
ambsquarters
chxco
Cana a thistle
ay dogwood
stem dogwood
hawt orn
Queen Anne's lace
spike rush
eld horsetail
_}oe-pye weed
escue grass
COW parsnip
jewelweed
needle rush
red cedar
lesser duckweed
honeysuckle
purple loosestrife
white sweetclover
spearmint
red mulberry
Virginia creeper
reed canary grass
white spruce
eastern white pine
smart weed
eastern cottonwood
choke cherry
wild crabapple
white oak
bur oak
red oak

Wetland Plant
Indicator Status

FACW-
FAC
FACU
FAC+

OBL/FACW

OBL
FACU
FAC-

FACU
FAGW-
FACW

OBL/FACW
FAC
OBL

FACW
FACW

FACU
OBL
FACU
OBL
FACU
FACW+
FAC-
FAC-
FACW+
FACU
FACU

FACH+
FAC-

FACU
FAC-
FACU



Wetland Plant l
gientin ¢ 3 tat .
common buckthorn FACU . :
staghorn sumac o
black locust FACU- :
multiflora rose: FACU l :
common red raspberry FACU + -
black-eyed susan FACU
arrow-head OBL l
weeping willow FACW
willow FACW
green bulrush OBL -
soft-stem bulrush OBL l-_
gralne dock FACU -
lack nightshade FACU- »
goldenrods L ,
sorghum - \
meadow-rue -
broad-leaf cattail . OBL
American elm FACW-
- stinging nettle FAC+
grape - ' -

" OBL @ = Obhgate Wetland Plant
. FACW(+) = Facultative Wetland Plant
FAg% = Facultative Plant-
FACU(%) = Facultative Upland Plant
- = Indicator Status Not Available

Ef“a
[




APPENDIX I-2
SOIL BORING RESULTS
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. . ’ .

1

10
11

12
13

14
15

16
17

-19

18

0-3
3-12
12->18
0-12
>12
0-18
0-8

>8
0-17
17-19
0-6 -
6-15
15->18
0-5
5-14
14->18
0-12
12-18
0-15
15->18
0-18
01

1-5
5-12

. 0-12

0-5
>5
0-18

0-6

6->9
0-16
0->18
>17
0-17
>16
0-2
2-14
14->18

Soil Hand-Auger Boring Analysis

brown sandy tax soil

very dry, crumbly gray clay
very dry muck

dark brown, sandy silt
rock

brown, very fine sandy silt
brown silty loam

dry black muck

dark brown to black silty clay
sandy clay w/mottles

dry brown, fine sandy silt
white to orange, fine sand
brown clay w/mottles

dry brown, fine, organic material
white to yellow fine to medium sand

dark brown clay w/mottles

silty sand

fine sand w/clay

dry brown silty sand

silty sand, brown clay

dry medium to fine sand (fill)
topsoil

clay

wet sand and gravel

silty sand and gravel (fill)
brown topsoil

gray clay w/mottles

sandy silt w/gravel

brown sandy, silty clay

tan clay w/mottles

dry gray, sandy silt w/gravel
black clay w/erganic material
gleying

black silty clay

gray mottles

dark brown clay

tan clay

gray clay w/mottles

Hydric Soil,
Dekienati

NH
NH

o n

TomogEmOgT o3 OFE £ %O0¢

oo



Hydric Soil,

20 0-5 brown to gray clay
' 5->12 gray clay w/mottles H
21 0>15 black silty clay
>12 mottling H
22 0-9 black silty sand
9->18 black silty clay NH
23 0-8 brown silty clay
8-15 black sand and cinders
15-18 dense muck H
24 0-6 black mucky clay w/medium sand
6-15 mucky clay
15-18 gray clay w/mottles H
25 0-6 medium sandy silt loam
6-16 black silty clay
16-18 gray clay w/mottles H
26 0-6 black silty loam
6-10 black clay
. >10 gray ¢lay w/mottles, gleying H
27 0-18 brown fine sandy silt NH
28 0-18 brown silt NH
29 0-16 black silty clay
16->18 black clay w/mottles H
30 0-10 black silty clay
10->15 gray clay w/mottles H

'!i 1 . S ."1 De . ..
H = Hydric
NH = Nonhydric

Designations are assigned to soil borings based on a summary of observations of all
encountered horizons within each boring;

JFK /kma/JFK
B




APPENDIX 1-3
SOIL TYPES AT THE SITE
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Soil Types at Woodstock Municipal Landfill Site

Map Symbol ignation®
M.L. Made land NH
93D6 Rodman gravely loam NH
103 Houghton muck H
w103 Houghton muck, wet H
144D2 Alvin sandy loam, 7-12% slope, eroded NH
W152 Drummer silty clay loam, wet H
210 Lena muck H
219 Millbrook silt loam, 1-4% slope I
310B McHenry silt loam, 1-4% slope NH
323D2 Casco loam, 7-12% slope, eroded NH
327B Fox silt loam, 2-4% slope NH
327C2 Fox silt loam, 4-7% slope, eroded " NH
343 Kane silt loam I
358 Loamy burned muck H
361C2 Kidder loam, 4-7% slope eroded NH

*Soil descriptions obtained from U.S. Soil Conservation Service 1980 Soil Map of McHenry
County and Hydric Soils Legend, revised January 1989.

H = hydric soil
I = non-hydric soil that may contain hydric soil inclusions

NH = non-hydric soil

?#&%%l
621-MD
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APPENDIX 14
ROUTINE ONSITE DATA FORMS



DATA FORM
ROUTINE ONSITE DETERMINATION METHOD!
Field lnvostigator s): T Anserson T Kevoy Cate: _AVEIST 9 1190
Project/Site: oobsTooK UJE State; Libivors County: _Ms_E._BI___.H L3}
Applicant/Owner: Plant Community #/Name: 1

Note: if a. more detailed site description is necessary, use the back of data form or a field notobook

Do norrnal environmental conditions exist at the plam communhy?

Yes _____No_24__ (it no, explain on back) Sirg whs DRAINED ST =SSYRS AGO,USES AS A Lanafiue RS-ISYRS
Has the veg vegetation, soils, and/or hydrology been significantly disturbed?
Yes____ No_2% (I yes, explain on back) PErimETER AREAs HAVE Been FILLED
_ VEGETATION e
Indicator Indicator
Domir_mgnt Plant Species Status  Stratum Dominant Plant Species Status Stratum
1. Praisnris aeunownAgh FACWT _Herg (1, URTica tioiea Fre—* NERG
2. Acgr negumpe  FACW- Sasine 12,
3. Sevidbpeo sep. — HERB 13,
4 SALR spe. Facw TTRee, 14,
5, . Sarune 15
6. Ruamuus cavnarrien FACL  Sapuive 16,
7. Popurus beveines FAcXx “TRec 17,
8. TLYPuA LATIFeLIA OGL_ WHerp 1s.
g, Cornus _SroromiFERA FAcwW  Survg 19,
10. P\Mgnosm -rangA FAcr Herp 20.

Is the hydrophytic vegotahon criterion met? Yes
2AS

Ra“onala TCAS ARE ODomi T 3‘( .PHALARIS
BRUND\ACERA,
: SOILS
Series/phase: Lena mucex, Hovewron MucK, LoAMY Stétnb::’ :; ver
Is the soil on the hydric soils list? Yes _X__ No Undetermined
Is the soll a Histosol? Yes A No Histic epipedon present? Yes ____ No__
Is the soil: Mottled? Yes No Gleyed? Yes No ¥ _
Matrix Color: BLAc Mottle Colors: _ORANEE
Qthar hydric soil indicators:

Is the hydric soil criterion met? Yes_X _ No
Rationale: MucK SolLs ARE wityin 18 ju. oF SUREACE,

,m&!DROLOGY
Is the ground surface inundated? Yes X * " No Surlace water depth: _\-E 33 THAN 1r
Is the soil saturated? Yes No_ KR EXecEPt v \NUNBATEQ AREAS

Depth to free-standing wate: in pit/soil probe hole: ___SREATER,_TwAN (8 .

List other field evidence of surface inundation or soil saturation.
uUrmmpes N onE  AREA

Is Iho wetland hydrology criterion met? Yes A __ No

Rationale: w VEGETATION AND SolLs CRITERIA
ARSE MMET,

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the pIanI community a wetland? Yes A No
Rationale for jurisdictional decision: T RREA WAS WETLAND SoiLS AND A DOMINANCE OF
MWETLAND YEGETATION,

1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procadure.
2 Classification according'to "Soil Taxonomy.”

¢ | | -
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Rationale for jurisdictional decision:

DATA FORM
ROUTINE ONSITE DETERMINATION MEﬂ-lOD1

Field Investigator(s): _Apoer S_pN T Ken _  Date: AveusT g 1390
‘Project/Site:——MCODSTOCK  LJF sga:,w_e_ls_ County: Hevpy
Applicant/Owner:

Plant Community #/Name:

Note: i a more detailod site doacriptlon is necessary, use the buck of data form or a ﬂsld notebook.

Do normal onvironrnental conditions exist at the plant communhy?

Yes X No_____(if no, explain onback)
Has the veg vegetation, tion, soils, and/or hydrology been algmﬂanuy disturbed?
" Yes No 28 _ (It yes, explain on back)
VEGETATION 5
Indicatar Indicator
Dominant Plant Species Status  Stratum Dominant Plant Species Status
1. Puacags ARUNDINACEA FACw+ HERB 4.
2. CerNnus pogmiva EACW- Sugus 12,
3. Sevinace sep, = neaa 13,
4. _SAu_se. EACcW SHRuB 44,
5, Actr  NeGunne FAW= Sasiive 15,
6. Quercus MacrocArRPA FAC— -TREE 16,
7. Peeuius ppi-rownEs FACY TREE ' 47,
é. RyAmuus carnapmich . FACY  Sapuwe 18,
9. Arspagoesia TRIFIoA Facxr HERB 49,
10 20.

Percent of. dominant species that are OBL, FACW, and/or FAC s
Is the hydrophytic vogetatmn critefionmet? Yes Y4 No
Raﬂona]g AS Do MINATED

Esepgciaity By Paacarss

azuumn ACEA, ' i

: SOILS
S__'or_ieslphase: DRuMMER _Suisr eLAY tohM Subgroup:2
Is the soil on the hydric soils list? ~ Yes_&4 __ No Undetermined ___
~ s the soil a Histosal? Yes No _ X __ Histic epipedon pmsant? Yes X __ No
Is the soil; Mottled? Yes_X _ No_ _Gleyed? Yes_X _
Matrix Color; 2.3 -Mottle Colors: _O_&N!’;E_aé‘l AY
Other hydric soil indicators:

Is the hydric sail criterion met? Yes _X No

Rationale: Merriiwwe AND GLEYING occLRRED wiThin |8 0. eF SURFACE.

_ HYDROLOGY
Is the ground surface inundated? Yes No_% __ Surface water depth:

Is the soil saturated? Yes No_X : . 2 '
Depth to free-standing water in pit/soil probe hole: __CREATER —TwAn 18 1w,

List other field:evidence of surface inundation or sail saturation.

Is the wetland hydralogy criterion met? . Yes % No -
‘Rationale: “TH1S CRITERIoN S MET GECAUSE <THE VEGETATION And SOlLS,

CR TERIA ART MET,

JURISDICTIONAL DETERMINATION AND. RATIONALE
Is the plant community a wetland? Yes X _  No

AE_AREA WAS WETLAND SoIls AnD A DOMInANMCE

of WETL AD VEGETA T oN.,

1 This data form can be used for the Hydnc Soil Assessment Procoduro and the Plant Community

Assessment Procadure.
2 Classification according to “Soil Taxanomy.”

B-2




 DATAFORM
: ROUTINE ONSITE DETERMINATION METHOD?
Field Investigator(s): J PArnerson, T Keury Date: Aveust 10,1190

ProjectShe: — W/ SOB STOCK Lo : — State; =xbLim0lS | County: _Me Henny
Applicant/Owner; — Plant Community #/Name: <]
Noto ¥ a more dotailod site description is nocossary. use the badt of data form or a ilold notebook.

Do normal onvnronmontal conduﬂons exist at the plant community?

Yes _____ No_X (i no, explain on back) Tuc AReA WAS DRAINED AND SPoir PILES WERE FeRmEp SO-5Sva3 AG
Has the veg vegetation, tion, soils, and/or hydrology been significantly disturbed?
Yos _X No____(Hfyes, explain onback) Ponmiens of ~HE AREA HWAD Bren FARMED wimuim, 15 YRS
VEGETATION
Indicator Indicator
Dominant Plant Species Status  Stratum Dominant Plant Species Status  Stratum
1. PHawaris ARUNDINACEA EAC_ * Rherg 11, ;
2. _SoLbAGSe $PP. HERB 12,
a3 “TYPWA LATIFoLIA OBL. WERB 13,
4 _VURmich proiea FAc~ _Her8 44,
5. _AmarosiA “TRIFIDA FAc~ _Hgrag s,
6. . CoRnus FoEmina EAcW=- ShrRub 1g.
7. Kuampos cATharTics = FAcM  SHRuB 47,
g Pegr pnEcundo Facw/- Sphpuine-18.
9. CrarAsgus sP. - Sarue 19,

10. QuepHivm TeRE BiiTHIvAcEUm_FACY _HERa 20,

Percent of dominant species that are OBL, FACW, and/or FAC 9¢
Is the hydrophytic vegetation criterion met? Yes_X__ No

Rationale: _M.oST ARTCAS AAE DomivATEN BY FACW ok FAC SPECIES.
SOILS -

Seriss/phase: Hovenron muex, E"L“’TMM.SUbgroup 2

Is the soil on the hydric soils list? Yes _X__ No Undetermined

Is the soil a Histasol? Yes__ A No - Histic epipedon preserit? Yes No_R

Is the soil: Mottled? Yes_ X No Gleyed? Yes No

Matrix Color: — LurAeX Mottle Colors: __SRANGE , GRAY

Other hydric soil indicators: _
Is the hydric soil criterion met? Yes X No
Rationale: _MueX Seivs Aks: WITRIN 18 g, ©F SURFACE.

. HYDROLOGY
Is the ground surface inundated? Yes . No_X__ Surface water depth:
Is the soil saturated? Yes _A No
Depth to free-standing water in pit/soil probe hole: __LES “THAN 1 ym. (w P‘-A‘E-’
List other field evidence of surfacs inundatlon or soll saturation.

Is the wotland hydrology criterion met? Yes _X No
Rationale: SATuRRAYED CowdiTiens oecUR \wiThin I¥ 1n. oF THE SuREAcE,

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes _X___ No
Rationale for jurisdictional decision: THE_AREA HAS wWETLAMD Soll5, INDICATORS oF
HY®eolLo&Y AND A DoMINAMCE OF WETLAND VESETATION,

1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.
2 Classification according to "Soil Taxonomy."
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DATA FORM
ROUTINE ONSITE DETERMINATION METHGJD1

Field Invosﬂgator(s) _J Ancerson T Kerry , Date: Aveust O, Hﬁo l

Project/Site: \ZeebsTocK L/ State; =LLINOIS.  County: .m:.us_rs:f_____
Applicant/Owner: - Plant Community #/Name:
Noto ¥ a more detailod site description Is necessary, use the back. oi data form or a ﬂ-ld notebook

Da normal onvimnmental eondmons exist at the plant communuy?
Yes ____No_A _ (lf no, explain on back) ™E AREA 1S PARTIALLY FILLED BY <THE LANDFILL.,
Has the veg vegetation, so'ls and/or lydrology been significantly disturbed?
Yes X No (it yes, oxplam on-back) Ooa.-nms of THEC WETLANG MAVE BEEN FILLED (Y L.ANQFH;:IN &
____________________________________ e e o s an  m o A e A - .- o030 n
. VEGETATION .
Indicator . . Indicator
Dominant Plant Speciss Stdtus  Stratum Dominant Plant Species Status  Stratum
1. TYPuA LATIFoLip OBl HERB {1, B
2. _SAux __se FACW SHRUS {2
3 _Canex sp OBl WeER8 13
4. Pracaris ARunbinAcEn  FAcwa Here 14,
5. _SevLwhee SPP, - HERB_ 15,

(3

D@,
oy
~

10. ' 20.

Percent of doniinant species that are. OBL. FACW, and/or FAC e
Is the hydrophytic vegetation criterion: met? Yes

Rationale: -McsT _cF TWE' A’eh s “M\Nﬂﬁfbﬂwm VELETATIEN,

: 'SOILS
Series/phase: Heuawron Muer

Subgroup:2
Is the soil on the hydric soils list? Yes _X No Undetermined
Is the soil a Histosol? Yes X No Histic epipedon present? Yes No_X
Is the soil: Mottled? Yes No_X _Gleyed? Yes No ¥

Other hydric soil indicators: -
Is the hydric soil critarion met? Yes_A Noi
‘Rationale: Mut-K Sens ARE WiTwin [T n. of 'THLURFA:E

HYDROLOGY
Is the ground surface inundated? Yes_X__ No _ Surface water depth: ArProx. (.
Is the soil saturated? Yes ¢ No :

‘Depth to free-standing water in.pit/sail:probe hole: LESS AN A 1,
List other field. wndonco of surface inundation or soil saturation.

Is the wetland hydrology criterion met? Yes_2%  No
Rationale: "W ATER OR SATURA-TED soi$ AREL

Iy MoST _of THE WETLAND.

- Jumsolcnonm. DETERMINATION AND RATIONALE
Is the plant community a wetland?

as
Rationale for jurisdictional dacision: K’ (1 C*E""A'Tl"- N, So luJ AND HVDR‘U-‘C'Y CRYTER A _ARE
MET, .

1 This data form can be used-for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to “Soil Taxonomy.”

Matrix Color: . BLACK, - Mottle Calors: ‘ : ' I



DATA FORM
ROUTINE ONSITE DETERMINATION METHOD! )
Field Investigator(s): T Kevoy Date; _ALousT 1S, 1990
Project/Site:— WeebsToeR L/E State: Tiiiwers  County: _LEM—
Applicant/Owner: Plant Community #/Name:

Note: It a more detailed site doscnptlon Is nocossary. use the back of data form or a hold notobook

Do normal environmental conditions exist at the plant community?
Yos _X No____(ifno, explainonback) - _
Has the vogotatibn. soils, and/ar hydrology been significantly disturbed?

Yes_X_No (i yes, explain on back) SPoiL PILES ARE ALonG THE cReeK.
VEGETATION
Indicator Indicator

Dominant Plant Species Status  Stratum Dominant Plant Speclas Status Stratum

1. Deudheco spp. —  Mera 11,

2. _AMERQIS “TRIFIDA Fac*y _Hers 12,

3 I AT\EoLl Cey_ _WNeeg 13,

4 M R1$ ARuNDINAC Eacucr Yera 14,

5. URTicA BioieA Facer Yers 15

6. _Amgros\a AgTEMIsIFOLA _FALU _Hgea 16,

7. _Cagex gp o8.  _Heas 17,

8. Aege ngcunne FACW= Sppuine 18,

9, MPATIENS CAPENSIS EAcw _Wera 19,

10. EvpamorianEisnue Macsmns _ OB _Wers 20,

Percent of dominant species that are OBL, FACW, and/or FAC Q06

Is the hydrophytic vegetation criterion met? Yes_X __ No
Rationale: —TWE_ALEA s DOMINATED oY OB AnD FACW SPECIES.

: SOILS ,

Series/phase: N oUGHTON MucK Subgroup:? .

Is the sail on the hydric soils list? Yes_X _ No Undetermined L

Is the soil a Histosol? Yes _ A No __ Histic epipedon present? Yes No_%

Is the soil: Mott Yes _A No Gleyed? Yes No X

Matrix Color: LA CK Mottle Colors: _&RAY

Other hydric soil indicators:

Is the hydric soil criterion met? Yes X No

Rationale: _Muek Sevis ARE WITiHi |? in. OFFHE SuRFACE,
HYDROLOGY

Is the ground surface inundated? Yes No _2R __ Surface water depth:

Is the soil saturated? Yes No _X
Depth to free-standing water in pit/soil probe hole; . SREATER Than | Fr.
List other field evidence of surface inundation or sail saturation.

Is the wetland hydrology criterion met? Yes _A No
Rationale: Tw'3 cRiTERIeN IS MET BECAUSE THE VEGCETATIoN AND SoiLs

CR)TERIA ARE MET,
JURISDICTIONAL DETERMINATION AND RATIONALE
Is the plant community awetland? Yes_X__ No

Rationale for jurisdictional decision: TH< AREA HAS WETLAND Sells AND A DoMinvgancE
OF WETLAND VECETATION.

1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.
2Classification according to "Soil Taxonomy.”







APPENDIXJ
LANDFILL REFUSE AND LEACHATE VOLUME DATA



.- L. e PR, omm—— e . .
R . - PP o e——— e R .
. f . : ;! . \ ~ L .

PR, —_—

APPENDIX J-1
REFUSE VOLUME CALCULATION DATA
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Appendix J-1
REFUSE VOLUME CALCULATION
Woodstock Murilcipal Landfill Site

Woodstock lliinols
AREA IN % GRID LANDFILL AREA THICKNESS REFUSE VOLUME
GRID# QRID COVERED IN'GRID OF REFUSE IN GRID
(8QFT) BY (SQFT) D (CUBIC FEET)
LANDFILL (AREA x THICKNEBS)
D1 62500 “10% 6250 05 3,125
El. 62500 20% | 12500 0.5 6,250
1F1 62500 20% 12500 0.5 6,250
G1 62500 15% 9375 0.5 4,688
A2 62500 15% 9375 0.5 4,688
B2 62500 80% 50000 4 200,000
Cc2 62500 70% 43750 4 175,000
D2 62500 80% 50000 5 250,000
E2 62500 100% 62500 7 ‘437,500
F2 62500 80% 50000 6 300,000
G2 62500 20% 12500 1 12,500
B3 62500 80% 50000 6 300,000
c3 62500 100% 62500 6.5 406,250
D3 62500 100% 62500 1 687,500
E3 62500 100% 62500 185 968,750
F3 62500 100% 62500 1 687,500
G3 62500 85% 53125 6 318,750
H3 62500 25% 15625 3 46,875
B4 62500 45% 28125 5 140,625
C4 62500 100% 62500 55 343,750
D4 62500 100% 62500 9.5 593,750
E4 62500 100% 62500 10.5 656,250
F4 62500 100% 62500 135 843,750
G4 62500 100% 62500 12 750,000
H4 62500 . 30% 18750 8 150,000
BS 62500 10% 6250 0.5 3,125
Cs 62500 100% 62500 4 250,000
D5 62500 100% 62500 4.5 281,250
E5 62500 100% 62500 7.5 468,750
F5 62500 100% 62500 11.5 718,750
G5 62500 100% 62500 14 875,000
HS 62500 25% 15625 6 93,750
cé 62500 80% 50000 2 100,000
Dé 62500 90% 56250 4 225,000
E6 62500 90% 56250 5 281,250
Fé 62500 90% 56250 10 562,500
Gé 62500 60% 37500 10 375,000
H6 62500 5% 3125 10 31,250
TOTAL LANDFILL AREA = 1,600,000 SQ FEET
37 ACRES
AVG REFUSE THICKNESS = 76 FT
{TOTAL REFUSE VOLUME = 13,000,000 CUBIC FEET |

Notes: Grid square‘locations Indicated In Figure 4-3
Assigned refuse:thickness values are-based on borings at leachate well locatlons (Appendix B-1) -

776RI Rafuse JCQIIMW
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SPREADSHEET TO CALCULATE LEACHATE VOLUME
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Appendix J-2

L.eachate Vaolume Calculation
Woodstock Municipal Landfill Site
Woodstock, lllindis

The following matrices were used to calculate the volume of leachate _
in the landfill. The location of each of the grid squares is indicated In Figure 4~3.

1
Elevation of
Bottom of Refuse 2
(Shaded values are extrapolated)
3
4
5
6
A B C D E F G H
1
Water (Leachate) Elevation (February 1991)
2 933 933 931 930 929 928 926
3 933 933 931 929 928 926 925
4 933 933 931 930 929 926 925
5 933 932 932 929 926 925 925
6 931 931 927 925 924 925
A B C D E F G H
1
Leachate Thickness above base of refuse
(April 1991) Co2 1 3 1 5 5 4 1 0
(Leachate elevation minus
elevation of bottom-of refuse, but 3 3 3 6 13 4 2 1
leachate thicknes may not exceed refuse thickness ' )
by definition. See Appendix J-1 4 , _ 3 3 6. 6 5 2 1
Refuse Thickness) ' - 1
5 1 2 5 4 0 1 1
6 1 4 2 0 0 1




A B c D E F G H
1 ol o ol e2s0] 12500 12500 | 9375 0
Area.of Leachate Cell '
(Grid Square area within landfill boundary) 2 9375 | 50000 | 43750 50000 | 62500 | S0000 | 12500 0
3 o | s0000 | 62500 | 62500 | 62500 | 62500 | 53125 | 15625
4 0 | 28125 | 62500 | 62500 | 62500 | 62500 | 62500 | 18750
5 o| 6250/ 62500 | 62500 62500 | 62500 | 62500 | 15625 |
6 0 0} 50000 | 56250 | 56250 | 56250 | 37500 | 3125
A B c D E F G H
1 ol o 0 0 0 0 0 of
Leachate Volume in Cell - i
(Area multiplied by féachate thickness 2 2344 | 37500 | 10938 | 62500-| 78125 | 50000 | 3125 o
with 25% porosity) i
3 0 | 37500 | 46875 | 93750 [203125 | 62500 | 26563 | 3906
4 0 | 21094 | 46875 | 93750 | 93750 | 78125 | 31250 | 4688
5 o| 1563 | 31250 | 78125 | 62500 o 15625 | 3906
6 o] o] 12500 | 56250 | 28125 0 o| 78

Total Leachate Volume:

778RI LECHCALC PJVNCQ

_
4

1.4E+06 cubic feet
1.0E+07 gallons
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***********************************************************************

.WOODSTOGK MUNICIPAL LANDFILL SITE-
SIMULATION.12
APRIL 24, 1991

s g e Jo vt e e de o Je- e o Je de de oo J dede b K de e de e e de e do ok K e e de ok de e de e de B e de de e de et e Ao ek de o de e ok ke oK e b Kk ke ke kK ok
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FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 30.00 INCHES

POROSITY = 0.4530 VOL/VOL

FIELD CAPACITY = 0.1901 VOL/VOL

WILTING POINT = 0.0848 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1901 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.002160000149 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER

91.00 INCHES

0.5200 VOL/VOL .
0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER - Co= 68.71
TOTAL AREA OF COVER = 1500000. SQ FT



EVAPORATIVE ZONE DEPTH.
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE 4.3822 INCHES
INITIAL SNOW WATER CONTENT 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN _ .
SOIL AND WASTE LAYERS : 32.4752 INCHES

20.00 INCHES
9.0600 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

‘SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR_ _ CHICAGO ILLINOIS
' )

MAXIMUM LEAF AREA INDEX o = 2.00

START OF GROWING SEASON (JULIAN DATE) = 128

END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 ' 59.10 68.60

73.00 71.90 64.70 53.50 39.80 27.70

hhhhkhkhhhhhhkthhhkhhhkhhhhhRhhhhhhhhhhhhhhhhhhhhhhhithhhhhhihhhhhhhiihin

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS = _ 1.48 . 0.94 2.71 4.37 2.49 4.60

STD. DEVIATIONS 1;11. 0.49 1.35 1.39 0.99 1.67
4.14 1.48 1.49 1.29 0.25 0.65

TOTALS 0.002 0.000 0.000 0.000 0.000 0.000
0.119 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.005 0.000 0..000 0.000 0.000 0.000
. 0.266 . 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.669 1.209 2.329 3.606 3.185 4.730
. 4.199 4.175 2.765 2.335 1.120 0.799
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STD. DEVIATIONS 0.251
2.768

PERCOLATION FROM LAYER 2

TOTALS ' 0.3333
0.4435

STD. DEVIATIONS 0.1658
0.2728

0.197
0.937

0.3449
0.4595

0.1895

0.3402.

0.289
1.265

0.4220

0.3674

0.2218
0.2331

0.287
0.780°

0.4750
0.3225

0.3132
0.1805

1.597
0.264

0.4520
0.2770

0.2635
0.1382

l1.218

- 0.291

0.3920
0.2852

0.1926
0.1121

;i******************************************************************#***
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH - 5.

PRECIPITATION

RUNOFF
EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

(INCHES)
36.03 ( 6.599)
0.121 ( 0.265)
31.122 ( 5.004)
4.5744 ( 2.2831)
0.211 ( 1.197)

(Cﬁ. F‘i‘_) | PERCENT
© 4503500.  100.00
15148. ~0.34
3890202. 86.38
571797. 12.70
26354. 0.59
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PEAK DAILY VALUES FOR YEARS 1 THROUGH &

T ) T (INCHES) (CU. FT.)
PRECIPITATION T3.51 438750.0
RUNOFF 0.594 74285.5
PERCOLATION FROM LAYER 2 0.0392 4902.8
SNOW WATER 1.02 127746, 4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3417
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0846
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
T T e
2 27.59 ~ 0.3032
SNOW WATER 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION.13
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FAIR GRASS

VERTICAL PERCOLATION LAYER .

30.00 INCHES

0.4370 VOL/VOL

0.0624 VOL/VOL

0.0245 VOL/VOL

0.0624 VOL/VOL
0.017400000244 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
91.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL“SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 55.25
TOTAL AREA OF COVER = 1500000. SQ FT



EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

20.00 INCHES
8.7400 INCHES
2.0711 INCHES
0.0000 INCHES

/_.i.

28.6442 INCHES
SOIL WATER CONTENT INITIALIZED BY PROGRAM.

Y
"-
-

. CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR " CHICAGO ILLINOIS
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

- NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
. : o . ".-' i'
21.40 26.00 36.00 48.80 59.10 68.60 -

73.00 . 71.90 64.70 : 53.50 © 39.80 :27.70

e 0 dede e dede e e e e d dedo e de do.dode gk de de e oo e dede e e e de du oo de 9k b 6 e e e e ke e ok e e e e g Jede b e e ek o e de.dh e e ek

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS l,THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

T

PRECIPITATION

-

TOTALS . 1.48 0.94 2.71 4.37 2.49 4.60
4.87 4.08 3.42 2.66 2.38 2.04

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67
4.14 1.48 1.49 1.29 . 0.25 0.65

TOTALS . 0.000 0.000 0.063 0.108 0.029 - 0.120
, 0.114 0.080 0.179 0.070 0.082 0.051

:

STD. DEVIATIONS 0.000 0.000 0.112 0.089 0.052 0.122
0.165 0.087 0.168 0.110 0.053 0.066

EVAPOTRANSPIRATION

TOTALS 0.676 1.176 1.982 2.951 2.804 4.121
3.721 3.808 2.580 1.976 1.042 0.811
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STD. DEVIATIONS - 0.262 0.171 0.435 0.762 1.050 1,337-;
2.547 1.039 1.213 0.684 0.308 0.299

- PERCOLATION FROM LAYER 2

TOTALS 0.6322 0.5586 0.6230 0.6275 0.6669 0.5742
0.7860 0.7798 0.5836 0.5050 0.4674 0.5526

STD. DEVIATIONS 0.2318 0.2255 0.2434 0.3068 0.2527 0.1912
0.4927 0.5847 0.3817 0.2823 0.1938 0.1767

1***************************************i******************************

:**********************************************************************

- -AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR -YEARS 1 THROUGH 5

(INCHES) (CU. FT.) pERCEgT*T
PRECIPITATION 36.03 ( 6.599) " 4503500.  100.00
RUNOFF 0.897 ( 0.424) 112141. °2.49
EVAPOTRANSPIRATION 27.649 ( 4.121) 3456153. 76.74
PERCOLATION FROM LAYER 2 7.3568 ( 2.8819) 919603. 20.42
CHANGE IN WATER STORAGE © 0.125 ( 1.001) 15603. 0.35

I*********************tﬁ***********************************************
/ .

‘**********************************************************************f“im

PEAK DAILY VALUES FOR' YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION : ’ --;?;I-- ;;;;;;?;-
RUNOFF 0.212 26512.8
PERCOLATION FROM LAYER 2 0.0802 10028.0
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1958
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0223
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FINAL WATER STORAGE AT END OF YEAR 5

IAYER  (INCHES)  _ (VOL/VOL)
1 " 2.88 °  o0.0961
2 28.80 | 0.3165
SNOW WATER ~ 0.00
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WOODSTOCK MUNICIPAL LAﬁDfILL SITE"

SIMULATION. 14
APRIL 24, 1991

k**********************************************************************
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FAIR GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.005100000184 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
91.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

58.20
1500000. SQ FT



EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE CHE
INITIAL VEG. STORAGE | 3.4832 INCHES
INITIAL SNOW WATER CONTENT _ 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN .
SOIL AND WASTE LAYERS 29.9312 INCHES

20.00 INCHES
8.7400 INCHES

- .

-

 SOIL WATER CONTENT INITIALIZED BY -PROGRAM.

CLIMATOLOGICAL DATA

-

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR CHICAGO ILLINOIS ‘I
MAXIMUM LEAF AREA INDEX = 2.00 ]
START OF GROWING SEASON (JULIAN DATE) = 128  §
END OF GROWING SEASON (JULIAN DATE) = 282 '

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL.  FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC _l[
21.40 26.00  36.00 48.80 59.10 68.60 a
73.00 71.90 64.70 53.50 39.80 27.70 ll
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

- \
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 4
PRECIPITATION | | | .
TOTALS 1.48 0.94 2.71 4.37 2.49 4.60 '
I 4.87 4.08 3.42 2.66 2.38 2.04 | |
STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 Y
- 4.14°  1.48 1.49 1.29 0.25 0.65 ]l
RUNOFF ' .
TOTALS ° 0.000 0.000 0.000 0.000 0.000 0.000 "
0.032 0.000 0.000 0.000 ©0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 ©.000 0.000 \Il
. 0.071 0.000 0.000 0.000 ©0.000 0.000
EVAPOTRANSPIRATION

TOTALS ) 0.676 1.173 1.978 2.946 2.833 4.366
: 4.220 4.137 2.605 2.038 1.070 ‘0.802
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STD. DEVIAfIONS 0.265- 0.170 0.431 0.755 1.006 1.173
- 2.662 0.908 1.179 0.552 0.268 0.290

PERCOLATION FROM LAYER 2

TOTALS 0.5307 0.4872 0.5630 0.6067 0.6637 0.5853
0.7901 0.7652 0.5583 0.4705 0.4145 0.4628

STD. DEVIATIONS 0.2622 0.2315 0.2750 0.3694 0.3043 0.2252
: 0.4647 0.5050 0.3062° 0.2328 0.1835 0.2148

i***********************************************************************

khkhkhhkhkhhhhkhhkhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhkhhhhhhkhhkhhkh

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5.

(INCHES) (Cu. FT.) PERCENT
PRECIPITATION 36.03  ( 6.599) 4503500. 100.00
RUNOFF | 0.032 ( 0.071) 3983. 0.09
EVAPOTRANSPIRATION 28.844 ( 4.329) 3605505. 80.06
PERCOLATION FROM LAYER 2  6.8980 ( 3.0030) 862246. 19.15
CHANGE IN WATER STORAGE 0.254 ( 1.404) 31767. 0.71

. Rhkkhkhkhhkhhkhkhhhhhhhkhkhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhid
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION a1 438750.0
RUNOFF 0.159 19914.5
PERCOLATION FROM LAYER 2 0.0740 9245.9
SNOW WATER ‘ 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2915
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER . _ (INCHES)  .(VOL/VOL)

1 a.9a . o.1e48

2 28.31 ~ 0.3111
SNOW WATER 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION.18
APRIL 24, 1991

!***********************************************i*******t**********f***
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FAIR GRASS

-
2
B

VERTICAL PERCOLATION LAYER -
12.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.005100000184 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

L]

2
B

VERTICAL PERCOLATION LAYER
THICKNESS ' = 91.00 INCHES
POROSITY 0.5200 VOL/VOL
FIELD CAPACITY 0.2942 VOL/VOL
WILTING POINT 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 58.20
TOTAL AREA OF COVER = 1500000. SQ FT



EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

20.00 INCHES
9.4040 INCHES
4.5116 INCHES
0.0000 INCHES

28.0358 INCHES

SOIL WATER CONTENT'iNITIALIzED BY PROGRAM.

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ' ILLINOIS

MAXIMUM. LEAF AREA INDEX :
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

2.00
128
282

NORMAL, MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

4

CLIMATOLOGICAL DATA : ' I :

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

. PRECIPITATION

TOTALS 1.48  0.94 2.71 4.37 2.49 4.60
4.87 4.08 3.42 2.66 2.38° 2.04

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67 .

4.14 1.48 1.49 1.29 0.25  0.65

TOTALS . 0.000 0.000 0.000 0.000 0.000 0.000
0.028 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.063 0.000 0.000 0. 000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS ' 0.670 1.198 2.065 3.184 2.899 4.514
4.314 4.266 2.656 2.038 1.077 0.798
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STD. DEVIATIONS 0.254 0.185 0.368° 0.705 1.162 1.163
2.664 0.919 l1.232 0.672 0.257  0.289

PERCOLATION FROM LAYER 2

TOTALS 0.5232 0.4754 0.5679 0.5878 0.6014 0.5138
0.7133 0.6498 0.4570 0.3806 0.3420 0.4220

STD. DEVIATIONS 0.2264 0.2172 0.2703 0.3582 0.2573 0.1832
0.4597 0.4563 0.2566 0.1850 0.1452 0.1902
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 36.03 ( 6.599) ~ 4503500. 100.00
RUNOFF 0.028 ( 0.063) 3543. 0.08
EVAPOTRANSPIRATION 29.680 ( 4.705) 3709945. 82.38
PERCOLATION FROM LAYER 2 6.2341 ( 2.6035) 779263. 17.30
CHANGE IN WATER STORAGE 0.086 ( 1.109) 10749. 0.24

Cohkkkkkkkkkhkhhhhhhkhhhhkhhkhhkhhkhkhhkkhkhhhhhhkhhhhhhhhhhhhhhhhhhhhdhhdhhhhhd
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION _ T s 438750.0
RUNOFF 0.142 17714.0
PERCOLATION FROM LAYER 2 0.0747 9341.8
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3593
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0838
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER . (INCHES). (VOL/VOL)

1 " 1.88 ©  o0.1566

2 27.81 © 0.3056
SNOW WATER ~ 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION. 19
APRIL 24, 1991
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FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 60.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.1053 VOL/VOL

WILTING POINT = 0.0466 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1053 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.005100000184 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER
91.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED. HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION: DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

58.20
1500000. SQ FT



EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS '

20.00 INCHES

8.7400 INCHES
3.4833 INCHES
0.0000 INCHES

33.0902 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

‘SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
ILLINOIS

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
21.40 26.00

73.00 71.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

CHICAGO

MAR/SEP

36.00
64.70

= 2.00

APR/OCT

48.80
53.50

128
282

MAY/NO

59.10
39.80

1 THROUGH

JUN/DEC

68.60
27.70

5

JAN/JUL

PRECIPITATION

TOTALS

STD. DEVIATIONS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.48
4.87

1.11

4.14

0.000
0.032

0.000
0.071

0.676
4.220

0.94
4.08

0.49
1.48

- 0,000

0.000

0.000
0.000

1.173
4.137

2.71
3.42

1.35
1.49

0.000

0.000
0.000

1.978
2.605

4037 :

2.66

1.39
1.29

0.000

0.000

0.000
0.000

2.946
2.038

2.49
2.38
0.25

0.000
0.000

0.000
0.000

2.833

1.070

4.60
2.04

1.67
0.65

0.000
0.000

0.000
0.000

4.366
0.802
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-STD. DEVIATIONS 0.265
: 2.662

PERCOLATION FROM LAYER 2

TOTALS 0.4216
0.6534

STD. DEVIATIONS 0.2860

0.3633

0.170
0.908

0.4216
0.7467

0.2697

0.5260

0.431
1.179

0.4826

0.6063

0.3020

0.3828

0.755
0.552

0.5311

- 0.5255.

0.3669

0.3014

1.006
0.268

0.5837
0.4485

0.3644
0.2336

1.173
0.290

0.5532
0.4469

0.3020
0.2130
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH 5

PRECIPITATION

RUNOFF
EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

(INCHES) (CU. FT.) PERCENT
36.03 ( 6.599) " 4503500. 100.00
0.032 ( 0.071) 3983. ’ 0.09
28.843 ( 4.329) 3605404. 80.06
6.4211 ( 3.5361) 802638. 17.82
0.732 ( 2.042) 91476. 2.03

D RARRRARRARRRRRRRRARARRRRRRARRR AR TR hhhhkhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhdhhd
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

) ) (INCHES)-- (CU. FT.
PRECIPITATION Tas1 438750.0
RUNOFF 0.159 19914.3
PERCOLATION FROM LAYER 2 0.0534 6670.2
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2915
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES)  (VOL/VOL)
1 10027 . o0.1696
2 28.66 0.3149
SNOW WATER 0.00 |

******************************************i****************************
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WOODSTOCK MUNICIPAL LANDFILL SITE-
SIMULATION. 20
APRIL 24, 1991
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FAIR GRASS

VERTICAL PERCOLATION LAYER
THICKNESS = 30.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.1053 VOL/VOL

WILTING POINT = 0.0466 VOL/VOL

INITIAL SOIL WATER CONTENT = '~ 0.1053 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.005100000184 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER
120.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

58.20
1500000. SQ FT



EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG.

STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

20.00 INCHES

8.7400 INCHES
3.4832 INCHES
0.0000 INCHES

38.4630 INCHES

SOIL WA&ER'CONTENT INITIALIZED BY PROGRAM.

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
CHICAGO

CLIMATOLOGICAL DATA

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE) =

END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
21.40 26.00
73.00 71.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

MAR/SEP

36.00
64.70

ILLINOIS

= 2.00

APR/OCT

48.80
53.50

128
282

MAY/NOV

59.10
39.80

1 THROUGH

JUN/DEC

68.60

27.70

5

PRECIPITATION

TOTALS

STD. DEVIATIONS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.48

4.87

1.11
4.14

0.000
0.032

0.000
0.071

0.676
4.220

0.94
4'. 08

0.49
1.48

0.000

0.000.

0.000
0.000

1.173
4.137

2.71
3.42

1.35
1.49

0.000
0.000

0.000

o__ . 000

1.978
2.605

4.37
2.66

1.39
1.29

0.000
0.000

0.000
0.000

2.946
2.038

2.49
2.38

0.99
0.25

0.000
0.000

0.000
0.000

2.833
1.070

4.60
2.04

1.67

0.000
0.000

0.000
0.000

4.366
0.802
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STD. DEVIATIONS 0.265 0.170 0.431 0.755 1.006 1.173
2.662 0.908 1.179 0.552 0.268 0.290

PERCOLATION FROM LAYER 2

TOTALS "0.5074 0.4695 0.5385 0.5733 0.6241 0.5653
0.7126 0.7244 0.5703 0.5005 0.4437 0.4765

STD. DEVIATIONS 0.2605 0.2341 0.2736 0.3459 0.3027 0.2358
0.3725 0.4476 0.3102 0.2511 0.1983 0.2021

{h**********i*************i*********************************************

t**************************************************************i*******

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH; 5

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 36.03 ( 6.599) 4503500. 100.00
RUNOFF 0.032 ( 0.071) 3983. " 0.09
EVAPOTRANSPIRATION 28.844 ( 4.329) - 3605532. 80.06
PERCOLATION FROM LAYER 2 6.7061 ( 2.9943) 838264. 18.61
CHANGE IN WATER STORAGE 0.446 ( 1.728) 55722. 1.24

" RRRRRRA AR IR AR BRI AR R TR AR AR RARRRA SRR AR AR R ARk kR hhkhhdkdh
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

" (INCHES) (CU. FT.)
PRECIPITATION 3.1 438750.0
RUNOFF 0.159: 19914.5
PERCOLATION FROM LAYER 2 0.0561 7016.8
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2915
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)

1 494 - o.16a8

2 37.68 ' 0.3140
SNOW WATER ~ 0.00
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| . WOODSTOCK MUNICIPAL LANDFILL SITE

SIMULATION. 21
APRIL 29, 1991

- ***********************************************************************
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FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 30.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.1053 VOL/VOL

WILTING POINT = 0.0466 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1053 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.005100000184 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER
91.00 INCHES

0.5200 VOL/VOL

0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS
POROSITY

FIELD CAPACITY

WILTING POINT .

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

1640000. SQ FT
20.00 INCHES



UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

-INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

8.7400 INCHES
3.4832. INCHES
0.0000 INCHES

29.9312 INCHES .

' SOIL WATER CONTENT INITIALIZED BY PROGRAM.

' CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR CHICAGO ILLINOIS
MAXIMUM LEAF AREA INDEX _ = 2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN .DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 . 59.10 - 68.60

73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

)

TOTALS . 1.48 - 0.94 2.71  4.37  2.49  4.60

-‘

STD. DEVIATIONS 1.11 0.49 1.35 .39 0.99 1.67
4.14 1.48 1.49 1.29 0.25 0.65

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.032 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.071 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS . 0.676 1.173 1.978 2.946 2.833 4.366
4.220 4.137 2.605 2.038 1.070 0.802



STD. DEVIATIONS 0.265
2.662

PERCOLATION FROM LAYER 2

TOTALS 0;5307
0.7901

STD. DEVIATIONS 0.2622
‘0.4647

10.170
0.908

0.4872
0.7652

0.2315
0.5050

0.431
1.179

0.5630
0.5583

"0.2750

0.3062

0.755
0.552

0.6067
0.4705

0.3694
0.2328

1.006
0.268

0.6637
0.4145

0.3043
0.1835

1.173
0.290

0.5853
0.4628

0.2252
0.2148
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***********************************************************************

1 THROUGH 5

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR

PRECIPITATION

RUNOFF |
EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

YEARS
(INCHES) (CU. FT.)
36.03 ( 6.599) " 4923827,
0.032 ( 0.071) 4355,
28.844 ( 4.329) 3942019.
6.8980 ( 3.0030) 942722.
0.254 ( 1.404) 34732.

PERCENT
100.00
0.09
80.06
19.15

0.71

khkhkhkhkhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhkhhhhkhhhhhhhhkhhkhhhhhhhhhhhhhhhhhhhhd
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PEAK DAILY VALUES FOR YEARS

1 THROUGH 5
(INCHES) (CU. FT.)
PRECIPITATION .51 479700.0
RUNOFF 0.159 21773.2
PERCOLATION FROM LAYER 2 0.0740 10108.8
SNOW WATER 1.02 139669.5
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2915
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES)  (VOL/VOL)

T2 4. o.1e48
2 28.31 0.3111
SNOW WATER 0.00 - o
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION.22
- APRIL 29, 1991

" kkkkkkhkkhhkhkhhhhkhkhkhhhkhhhkhhhhhhhhhkhhhhhhhhhhhhkhhhhhhdrhhhhhhhhhhhhhihd
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FAIR GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.005100000184 CM/SEC

THICKNESS

POROSITY .

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER |

91.00 INCHES

0.5200 VOL/VOL

0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH

70.00
1500000. SQ FT
20.00 INCHES



UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

8.7400 INCHES
3.4832 INCHES
0.0000 INCHES

29.9312 INCHES

' SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
21.40 26.00
73.00 71.90
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CHICAGO

MAR/SEP

36.00
64.70

ILLINOIS

2.00
128
282

APR/OCT MAY/NOV
48.80 59.10
53.50 39.80

1 THROUGH

JUN/DEC

68.60
27.70

5

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

PRECIPITATION.

TOTALS

STD. DEVIATIONS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.48
4.87

1.11
4.14

0.004
0.121

0.008
0.270

0.676

4.220

0.94
4.08

0.49
1.48

0.000
0.001

0.000

10.001

1.173

4.137

2.71

3.42

1.35
1.49

0.000

0.000

0.000

0.000

1.978

4.37
2.66

1.39
1.29

0.000
0.000

0.000
0.000

2.038

2.49

2.38

0.99
0.25

0.000
0.000

0.000
0.000

2.833
1.070

4.60
2.04

1.67
o . 6'5

0.000
0.000

0.000
0.000

4.366
0.802
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- -' -! - I-




STD. DEVIATIONS 0.265. 0.170 0.431 0.755 1.006 1.173
2.662 0.908 1.179% 0:552 0.268 0.290

PERCOLATION FROM LAYER 2

TOTALS ' 0.5277 0.4851 0w5611 0.6051 0.6627 0.5847
"0.7526 0.7408 0.5486 0.4649 0.4111 0.4602

STD. DEVIATIONS 0.2594 0.2292 -0.2730 0.3673 0.3032 0.2246
0.3958 0.4599 0.2892 0.2232 0.1782 0.2120
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AVERAGE ANNUAL TOTALS & (STD. DEViATIONS) FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.) . PERCENT
PRECIPITATION | 36.03  ( 6.599)  4503500.  100.00
RUNOFF 0.125 ( 0.269) - 15625. *0.35
EVAPOTRANSPIRATION 28.844 ( 4.330) 3605539. 80.06
'PERCOLATION FROM LAYER 2 6.8047 ( 2.8872) 850583. 18.89
CHANGE IN WATER STORAGE 0.254 ( 1.388) 31753. 0.71
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION . 351 438750.0
RUNOFF 0.598 74777.1

. PERCOLATION FROM LAYER 2 0.0625 7811.9

SNOW WATER 1.02 127746.4

MAXIMUM VEG. SOIL WATER (VOL/VOL) - 0.2851

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464

*&********j*********i***i**i*******************************************
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (von/voL)

1 asa o.ae4s

2 28.31 0.3111
SNOW WATER ~ 0.00 |
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' WOODSTOCK MUNICIPAL LANDFILL SITE

SIMULATION.24
MAY 10, 1991
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FAIR GRASS

VERTICAL PERCOLATION LAYER
36.00 INCHES
0.3980 VOL/VOL

THICKNESS
POROSITY

FIELD CAPACITY = 0.2443 VOL/VOL

WILTING POINT = 0.1361 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000360000005 CM/SEC
LAYER 2

VERTICAL PERCOLATION LAYER

' 36.00 INCHES
0.4710 VOL/VOL
0.3418 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY

WILTING POINT 0.2099 VOL/VOL

INITIAL SOIL WATER CONTENT 0.3418 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY 0.000042000000 CM/SEC
LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS . = 60.00 INCHES
POROSITY : ' = 0.5200 VOL/VOL



. 'FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

85.56

1500000. SQ FT
20.00 INCHES
7.9600 INCHES
5.2200 INCHES
0.0000 INCHES

38.7516 INCHES
SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

. SOLAR RADIATION FOR CHICAGO ILLINOIS
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 ' 53.50 39.80 27.70

khkkhkhhkkhhhkhhhkhkhkhhhhkhkhhkhhhhhhhhhhhhhhkhkhhhihhhhhkhhhhhihhhhhhkhhhhdhhkidhii

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIFITATION
TOTALS 1.48 0.94 2.71 4.37 2.49  4.60
4.87 4.08 3.42 2.66  2.38 2.04
STD. DEVIATIONS  1.11  0.49  1.35 1.39  0.99 1.67



4.14 1.48 1.49 1.29 0.25 0..65.

TOTALS - 0.112 0.000 0.024 0.044 0.008 0.142
0.636 0.190 0.038 0.059 0.014 0.008

STD. DEVIATIONS 0.250 0.000 0.039 0.062 0.019 0.119
1.139 0.216 0.051 0.082 0.016 0.011

EVAPOTRANSPIRATION
TOTALS 0.670 1.210 2.331 3.591 3.186 .4.598
4.083 3.992 2.637 2.318 1.125 0.803 .

STD. DEVIATIONS 0.252 0.197 0.289 0.313 1.599 1.342
2.779 0.850 1.354 0.771 0.266 .0.292

PERCOLATION FROM LAYER 3

TOTALS 0.2382 0.2475 0.3118 0.3914 0.4400 0.4047
0.3837 0.3689 0.3341 0.3141 0.2756 0.2647

STD. DEVIATIONS 0.1039 0.1128 0.1499 0.2325 0.2816 0.2328
0.1936 0.1790 0.1592 0.1404 0.1138 0.0965
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 36.03 ( 6.599) 4503500. 100.00
RUNOFF 1.275 ( 1.190) 159342. 3.54
EVAPOTRANSPIRATION 30.544 ( 4.939) .3818020. 84.78
PERCOLATION FROM LAYER 3 3.9745 ( 1.9087) 496814. 11.03
CHANGE IN WATER STORAGE 0.235 ( 1.032) 29324, 0.65

khkhhkhhhhhkhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhd
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION 3.51 438750,0
RUNOFF 2.133 266618..0



PERCOLATION FROM LAYER 3 0.0273 3408.1
SNOW WATER . 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3315
MINIMUM VEG. SOIL WATER (VOL/VOL) " 0.1358
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
I 9.19 " 0.2552
2 12.62 0.3506
3 18.18 0.3030
SNOW WATER 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION.26
MAY 24, 1991
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EXCELLENT GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.008500000462 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
91.00 INCHES

0.5200 VOL/VOL

0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT :

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION. DATA

SCS RUNOFF CURVE NUMBER .
TOTAL AREA OF COVER

40.48
1500000. SQ FT




EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

20.00 INCHES

8.7400 INCHES
3.3973 INCHES
0.0000 INCHES

- 29.9312 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
'ILLINOIS

SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

- CHICAGO

2.00
128
282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
21.40 - 26.00

73.00 . 71.90
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

MAR/SEP

36.00
64.70

APR/OCT.

48.80
53.50

MAY /NOV

59.10
39.80

1 THROUGH

JUN/DEC

68.60
27.70

5

PRECIPITATION

TOTALS

STD. DEVIATIONS

TOTALS
STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.48
4.87

1.11
4.14

0.000
0.000

0.000

0.000.

0.676
4.175

- 0.94

4.08

0.49
1.48

0.000
0.000

0.000
0.000

1.173
4.114

2'71
3.42

1.35
1.49

0.000
0.000

0.000
0.000

.1.979
2.595

4.37
2.66

1.39
1.29

0.000
0.000

0.000
0.000

2.042

2.49
2.38

0.99
0.25

0.000
0.000

0.000
0:.000

2.834
1.072

4.60
2.04
'1.67
0.65

0.000
0.000

0.000
0.000

4.354
0.803




STD. DEVIATIONS 0.265 0.171 0.432 0.756 1.006 1.191
2.686 0.931 1.181 - 0.554 0.270 0.291

PERCOLATION FROM LAYER 2

TOTALS 0.5415 0.4947 0.5717 0.6131 0.6728 0.5898
0.8124 0.7842 0.5677 0.4776 0.4223 0.4719

STD. DEVIATIONS 0.2599 0.2297 .0.2743 0.3668 0.2988 0.2220
0.4915 0.5248 0.3134 0.2386 0.1883 0.2153

: *****************************t********ﬁ*?******************************
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 36.03  ( 6.599)  4503500.  100.00
RUNOFF - 0.000 ( 0.000) 0. 0.00
EVAPOTRANSPIRATION 28.763 ( 4.307) 3595390. 79.84
PERCOLATION FROM LAYER 2 7.0196 ( 3.0333) 877456. 19.48
CHANGE IN WATER STORAGE 0.245 ( 1.383) 30653. 0.68
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) “(CU. .FT.) . ..
PRECIPITATION  Ta.s1 a3s7s0.0
RUNOFF 0.000 . 0.0
PERCOLATION FROM LAYER 2 0.0783 9791.1
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2757
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0445

e de Jede e o e e o de e e o e e de-de e e e e e e ok e e ke de e e dk e o e o ek ok e o g o o e ke e e ok ook ok e ek ke Rk

Bt v

ok
=gy

sy

'R

R T CN



dedidedede i ok ey dede ok dedede e e e de ok o e ok e e g 2 e o e o ok g g o o e ek vk %k gk ok vk o e o o sl e Ok e e ok ok o ok

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
T3 487 . o.1623
2 28.38 0.3119
SNOW WATER . 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE

SIMULATION.27
MAY 24, 1991
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BARE GROUND

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.001700000023 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
91.00 INCHES

0.5200 VOL/VOL

0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL. SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

80.89
1500000. SQ FT



EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE 3.6830 INCHES
INITIAL SNOW WATER CONTENT 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN . :
SOIL AND WASTE LAYERS 29.9312 INCHES

20.00 INCHES
8.7400 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR CHICAGO ILLINOIS
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT HAY/NOV JUN/DEC
21.40 26.00 36.00 " 48.80 59.10 68.60
73.00 71.90 - 64.70 .. 53.50 39.80 27.70

*********t**i*i**************************é*****************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS - 1.48 0.94 2.7 4.37 2.49 4.60
4.87 4.08 3.42 2.66  2.38 2.04

STD. DEVIATIONS 1.11 0.49 1.35 1.39 0.99 1.67
4.14 1.48 1.49 1.29 0.25 @ 0.65

TOTALS 0.056 0.000 0.001 0.006 0.000 0.048
0.373 0.068 0.005 0.013 0.000 0.000

STD. DEVIATIONS 0.125 0.000 0.001 0.010 0.001 0.059
- 0,733 0.099 0.011 0..019 0.000 0.000

EVAPOTRANSPIRATION

TOTALS - 0.672 1.170 1.975 2.943 2.831° 4.408
4.333 4.162 2.642 2.033 1.030 0.798



1

STD. DEVIATIONS 0.258 0.170 0.431 O.f55 1.003 1.109
2.595 0.857 1.130 0.545 0.276 0.289

PERCOLATION FROM LAYER 2

TOTALS ' 0.4755 0.4488 0.5285 0.5788 0.6348 0.5635
0.6426 0.6420 0.4915 0.4194 0.3688  0.4122

STD. DEVIATIONS 0.2343 0.2081 0.2573 0.3568 0.2918 0.2210
0.2821 0.3436 0.2282 0.1747 0.1412 0.1777
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5

(INCHES) (Cu. FT.) PERCENT
PRECIPITATION 36.03 ( 6.599) 4503500.  100.00
RUNOFF 0.571 ( 0.773) 71357. 1.58
EVAPOTRANSPIRATION 28.997 ( 4.384) 3624578. 80.48
PERCOLATION FROM LAYER 2 6.2063 ( 2.5351) 775782. 17.23
CHANGE IN WATER STORAGE 0.254 ( 1.379) 31784. 0.71

f****************************************************************i******
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES)  (cU. FT.)
PRECIPITATION . 351 438750.0
RUNOFF 1.463 182824.5
PERCOLATION FROM LAYER 2 0.0430 5378.7
SNOW WATER 1.02 127746.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2950
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0465
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER ~ (INCHES) (VOL/VOL)
1 " 5.0 - 0.1700
2 28.11 - 0.3089
SNOW WATER 0.00
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WOODSTOCK MUNICIPAL LANDFILL SITE
SIMULATION.30

" OCTOBER 14, 1991

****f*****************************i************************************
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FAIR GRASS

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.4370 VOL/VOL

0.1053 VOL/VOL

0.0466 VOL/VOL

0.1053 VOL/VOL
0.005100000184 CM/SEC

THICKNESS

POROSITY -

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
91.00 INCHES

0.5200 VOL/VOL

0.2942 VOL/VOL

0.1400 VOL/VOL

0.2942 VOL/VOL
0.000199999995 CM/SEC

THICKNESS

PQROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

GENERAL SIMULATION DAT

SCS RUNOFF CURVE NUMBER = 58.20
TOTAL AREA OF COVER . = 1500000. SQ FT
'EVAPORATIVE ZONE DEPTH = 20.00 INCHES



UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

8.7400 INCHES
3.3384 INCHES
0.0000 INCHES

29.9312 INCHES
SOIL WATER CONTENT INITIALIZED -BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR CHICAGO ILLINOIS
MAXIMUM LEAF AREA INDEX . = 2.00
'START OF GROWING SEASON (JULIAN DATE) = 128
‘END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60

73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 2.17 1.62 4.40 4.46 5.09 8.37
- ' 7.05 5.59 4.30 3.70 3.43 2.69

STD. DEVIATIONS 0.75 0.64 2.14 1.71 2.26 3.06

'3.82 1.34 1.20 2.70 2.87 1.23 ,
RUNOFF '
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 lI
0.001 0.000 ©0.000 0.000 0.000 0.000 '

STD. DEVIATIONS 0.000 0.000 ©0.000 0.000 0.000 0.000
0.003 0.000 ©0.000 0.000 0.000  0.000 l

EVAPOTRANSPIRATION _

TOTALS 0.592 0.992 2.337 3.233 3.452 5.174 II
o 5.304 4.994 2.908 1.610 1.188 0.565 B
| |



STD. DEVIATIONS  0.106° 0.083 0.204- 0.826 0.785 1.076
1.078 1.399 0.910 0.705 0.367 -0.107-

PERCOLATION FROM LAYER 2

TOTALS 1.2050 1.0975 1.6218 1.7546 1.5733 1.9527
2.7366 2.1836 1.3854 1.0784 1.7041 1.6075

STD. DEVIATIONS 0.3139 0.2359 0.8018 0.8823 0.5618 1.0101
1.8319 1.2033 0.6167 0.4225 0.9601 0.7989

************************f*******************************i**************
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH - 5

(INCHES) (CU. FT.) ' PERCENT
PRECIPITATION 52.87 ( 6.796) 6608999.- I;;?SS-
RUNOFF _ 0.001 ( 0.003) 167. 7 0.00
EVAPOTRANSPIRATION 32.349 ( 3.911) 4043683. 61.18
PERCOLATION FROM LAYER 2 19.9004 ( 4.9662) 2487552. 37.64
CHANGE IN WATER STORAGE 0.621 ( 2.026) 77597. 1.17

khkhkhkhhkhhhkhhhhhhhhkhhhhhihhhhhhhhkhhhhhkhhhkhkhhkhhhhhhhkhhhkhhhhhhhhhhkkhkhh

3

% Je 3¢ & Je e % Je Je Je Je Je e e e e e de e de Je Je Jo Je de g de Jo e de cde K e e ok e de de d de Ko Ko Ko de de K ke ke e de de ke ke Ko do de g T de ke Ko e he ke Kok kK Kk ok

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

(INCHES) (CU. FT.)
PRECIPITATION 3.6 445000.0
RUNOFF 0.004 545.9
PERCOLATION FROM LAYER 2 0.3072 38396.8
SNOW WATER 1.89 236105.2
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2801
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0464
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
U 5.73 o.1911
2 34.18 0.3757
SNOW WATER 0.00
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APPENDIX K
GROUNDWATER MODELING RESULTS
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Appendix K: Groundwater Flow Model Simulation Page 1
Woodstock Landfill NPL Site - B B .

U.S.G.S Modflow model (Modflow) was used to simulate the groundwater flow system in
the upper aquifer at the Woodstock Landfill NPL Site. The model was implemented with
the existing hydraulic data for the site.

Modflow is a three-dimensional finite-difference groundwater flow model developed by the
U.S. Geological Survey, and is a public domain model, used for this implementation on
DOS personal computer. The model simulates groundwater flow within aquifers using a
block-centered finite-difference approach. Multiple layers can be simulated as confined,
unconfined, or a combination of both. The model can simulate external stresses including:
flow to wells, areal recharge, evapotranspiration, flow to drains, flow through riverbeds,
and general-head boundary conditions.

Two common uses for models are to evaluate existing aquifer behavior and predict future
aquifer behavior. Sufficient data was developed in the Woodstock RI to adequately
evaluate the characteristics and behavior of the upper aquifer at the site. The model was
not used to extensively evaluate the groundwater flow conditions at the Site, although the
model results do correlate well with the observed aquifer behavior at the Site. The primary
use for this model will be for evaluating possible remedial alternatives for the Feasibility
Study.

MODEL IMPLEMENTATION

The model was implemented in a 2-layer, 28-column, 35-row finite-difference grid with
100-foot grid-spacing. The first layer (upper layer of the model) represents the portion of
the upper aquifer above elevation 920 feet. The second layer represents the lower portion
of the upper aquifer, from elevation 920, down to the base of the upper aquifer which is at
elevation approximately 880 feet at the north end of the site, and 915 feet at the southern
end.

The modeling was limited to the upper aquifer. The Yorkville and Tiskilwa clay which
underlie the upper aquifer have extremely low hydraulic conductivity, so for the time scale
of this model implementation, the upper aquifer is effectively isolated from lower aquifers.

A single consistent set of time and space units are required for the model. The units
selected for this implementation were "feet" for length units and "days" for the time unit.
The following parameters resulted. Grid spacing, aquifer thickness, and watertable



AppendixK: Groundwater Flow Model Simulation Page 2
Woodstock Landfill NPL Site - :

elevation were reported in feet. Hydraulic conductivity units were in feet per day;
transmissivity units were in feet-squared per day. Volumes of discharge and recharge were
reported in cubic feet per day. '

The Strongly Implicif Procedure (SIP) module used to solve model.

ODELP TE

Input variables are used in the model to define the: 1) aquifer geometry, 2) boundary
conditions, 3) hydraulic characteristics of the aquifer, and 4) recharge/discharge
interactions with the atmosphere and surface water bodies. The use of each of these
groups of input parameters is discussed below. The attached figure, "Finite Difference
Nodes for Modflow Medel," displays the orientation of the model over the modeled area,
and indicates the boundary conditions used. Specific data gathered during the RI were
used for the implementation.

Aquifer Geometry : .

As. is discussed in Section 4 of the RI Report, the upper aquifer in the vicinity of the
Woodstock landfill consists of an unconsolidated sand and gravel aquifer which extends
beneath meost of the landfill. It is wedge-shaped, being 30 to 40 feet thick beneath the
northern boundary of the landfill, and thinning to less than five feet at the southeastern end
of the landfill, and to less than 20 feet at the southwestern end. Groundwater flows
beneath the landfill from the north, and discharges to Kishwaukee Creek, which borders
the landfill on the southwestern corner. In addition to the physical thinning of sand and
gravel unit from north to south, the water table elevation decreases from north to south
from elevation approximately 930 feet to 923 feet. So the resulting aquifer transmissivity,
which is based on the total saturated thickness, decreases from north to south.

Even though a single aquifer was being modeled, it was divided into two layers. The upper
layer was configured to extend from the water table, down to 920 feet elevation. The lower
layer was configured to represent the upper aquifer from elevation 920, down to the base of
the aquifer. The transmissivity value entered for the nodes was used to represent the
aquifer thickness. Therefore, lower transmissivity values were used where the upper
aquifer got thinner. Very low transmissivity values were used for the lower layer in the
areas where the aquifer pinched out.




. .- e . P, . e e e cee e n fa oy - .

AppendixK: Groundwater Flow Model Simulation Page 3
Woodstock Landfill NPL Site - o _ _

Using this model configuration allowed the site to be represented in the model, even at
locations where the upper aquifer was thought to pinch out. the purpose of conducting the
modeling this way was to evaluate the potential that all groundwater flowing into flow zone
A (Figure 4-8) might spill out to the sides because of the decreasing aquer cross section to
the south (See section (4.4.4.1).

Boundary Conditions

Boundary conditions used for the simulation were based on a combination of aquifer
geometry and water levels on the up and downgradient end of the site. As explained above,
the aquifer thins from north to south. Water levels, measured at site monitoring wells and
staff gauges on five dates between September 1990 and May 1991 showed that the water
table has a quite consistent elevation and orientation across the site throughout the year.
The water table elevation appears to be controlled by the open water pond north of the site
and Kishwaukee Creek south of the site. The surface water elevation of the open water
pond ranged between 935.9 and 936.4 feet, and resulted in a water table elevation beneath
the north boundary of the landfill between 930 and 931 feet during the investigation. The
surface water elevation in Kishwaukee Creek at the downgradxent end ranged between
923.5 and 924.5 feet during the mveshgatlon.

For the simulation, IBOUND was used to set a constant head value of 935 feet for model
nodes representing the open water pond (identified by -3 values in the IBOUND array for
the first layer). A constant head-value was also assigned to the southern western corner
(node: row=34, column=2) to provide the gradient toward Kishwaukee Creek from the
south which was observed during the investigation.

Hydraulic Properti
Aquifer characteristics are required for each layer of the model. These include: specific
yield (storativity), hydraulic conductivity, and transmissivity, vertical hydraulic conductivity
between model layers.

Specific Yield for both simulation layers of the upper aquifer was assigned to be SF1 =
0.25. Since the aquifer being simulated is unconfined, it was not necessary to assign a
storativity value.



Appendix K: Groundwater Flow Model Simulation ' Page 4
Woodstock Landfill NPL Site - -

Hydraulic Conductivity. Based on baildown tests conducted at the. Phase I monitoring

| ~ wells, a value of 1 ft/day (3.5x10-4 cm/sec). See.Table 3-5 for cilculated values for

individual wells.

The 20 feet/day values was assigned to the first layer. The model calculated the -

transmissivity for each node, by multiplying the value by the saturated thickness, calculated
as the difference between the water table elevation and elevation of the bottom of the
layer. The bottomi elevation (BOT-1) was assigned as 920 feet in the BCF input file.

Transmissivity values were assigned directly for the lower layer. The values ranged from 30
feet*feet/day (1 ft/day x 30 ft) along the northern boundary where the aquifer is thickest,
to values of 20 feet/day in the southwest, and 0.1 feet/day in southeast where the upper
aquifer pinches out.

Vertical Conductivity between simulation layers was set at 0.4 per day which represents a
vertical permeability which is equivalent to the horizontal conductivity.

Recharge/Discharge

Recharge is both lateral and vertical. Lateral recharge occurs to the upper aquifer at the
north end, where the higher groundwater elevations form the gradient driving groundwater
to the south. Areal recharge occurs across the entire surface as result of infiltration of
precipitation. For the simulation, lateral recharge is controlled by the constant head
assignment at the north end of the model.

Areal recharge was applied in the model only to the landfill nodes, since areas west, south,
and east of the landfill are probably dominated by evapotranspiration. The HELP model
provided an estimate of 6.9 inches per year infiltration based on a continuous two-foot
cover over the entire landfill. The infiltration was applied by model module RCH. The
value of 0.00157 feet/day which is equivalent to 6.9 inches/year was applied to the non-
landfill portion of the modeled area. Double that amount (13.8 inches/year) was applied
to the landfill area, because it was assumed that actual precipitation infiltration could be
two times greater across the fill.

Primary discharge from the upper aquifer occurs at Kishwaukee Créek. This discharge was
simulated by setting the surface water levels of the nodes representing the creek to 923.5
. feet. The drainage by Kishwaukee Creek extends in a marshy area aligned along the
bottom of the landfill. The Kishwaukee Creek model nodes are indicated by shaded 3’s on
the attached figure. '
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Secondary discharge occurs in marshy areas along the north end of the landfill on both the

- east and west boundary. In the water table maps generated for the RI Report, the 930-foot

water table contour line consistently coincides with 930-foot ground surface contour line
extending to the northwest from the northwest part of the landfill. This indicates discharge
to surface, and it is simulated in the model by assigning "drain” values of 930 feet at the
appropriate nodes. The wetland located to the east of the north end of the landfill, is
similarly represented, with drain values of 928 feet. These "drains" are indicated by shaded
2’s on the attached figure.

SIMULATION RESULTS

The model was not extensively calibrated. If the model is used for extensive evaluation of
remedial alternatives in the feasibility, detailed sensitivity analyses will be conducted, with
the appropriate variables.
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.AM148/U.5, GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE SROUND-WATER MODEL

BAS.WS4 - Woodstock Landfill, 2 layer flow model _ _ Flow calibrated by discharge, with RI Report
Dat
2 LAYERS 35 ROWS 28 COLUMNS

1 STRESS PERIOD(S) IN SINULATION

NODEL TIME UNIT IS DAYS
170 UNITS:
ELENENT OF IUNIT:

123 455678 910111231415 861718-192021 2234
I/OUNIT: 14 81314 @ @ 91819 9 022 @ @ 0 8 8 0 @ 6 0 0 0 @
BAS1 ~- BASIC MODEL PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 1
ARRAYS RHS AND BUFF WILL SHARE MENORY.

START HEAD WILL NOT BE SAVED -- DRAWDOWN CANNDT BE CALCHULATED
16731 ELEMENTS IN X ARRAY ARE USED BY BAS

16731 ELEMENTS OF X ARRAY USED OUT OF B8aaeee

BCF1 ~- BLOCK-CENTERED FLOW PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 1f
TRANSIENT SINULATION
LAYER AGUIFER TYPE

1 i

2 3
7842 ELEMENTS IN X ARRAY ARE USED BY BCF
24573 ELEMENTS OF X ARRAY USED OUT OF @6@e988

DRNL ~- DRAIN PACKAGE, VERSION 1, 9/1/87 INPUT READ FRON UNIT 13
NAXINUM OF 29 DRAINS
145 ELENENTS IN X ARRAY ARE USED FOR DRAINS
24718 ELENENTS OF X ARRAY USED OUT OF G@0809

RCHi ~- RECHARGE PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 18
GPTION 1 -- RECHARGE TO TOP LAYER
989 ELENENTS OF X ARRAY USED FOR RECHARGE
25698 ELEMENTS OF X ARRAY USED OUT OF 8@edes

RIVY -- RIVER PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT L4
MAXINUN OF 49 RIVER NODES
294 ELEMENTS IN X ARRAY ARE USED FOR RIVERS
23992 ELEMENTS OF X ARRAY USED OUT OF 6eoaed

SIPY ~- STRONSLY IMPLICIT PROCEDURE SOLUTION PACKAGE, VERSION 1, 9/1/87 INPUT READ FROM UNIT 19
MAXIMUN OF 189 ITERATIONS ALLOWED FOR CLOSURE
18 ITERATION PARAMETERS
8250 ELEMENTS IN X ARRAY ARE USED BY SIP
34242 ELEMENTS OF X ARRAY USED OUT OF oaeess

BAS.N34 - Woodstock Landfill, 2 layer flow aodel Flow calibrated by discharge, with RI Report
Dat

BOUNDARY ARRAY FOR LAYER 1 WILL BE READ ON UNIT 1 USING FORMAT:  (2812)

i1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 4 25 26 27 28

I I A T A S S O T e B A B B B U S B S B B S A T S I |
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(2812)

BOUNDARY ARRAY FOR LAYER 2 WILL BE READ ON UNIT 1 USING FORMAT:

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 22 23 4 25 26 271 28

]

4

....42222222

.4_2222222
...:_..7.2.2.2222
..12222.222
.«_..227.2.222
427122_22
..-...22222.2.2
42222222
1122,22?.22
..;...2222222

I R R
42222222
42.222222
42222222

_42222222
....1.2222222
......2222..222
......22227.27.
42222222
....122227.22
NN NN NN NN
0NN NS NN NN

o O N TN O Y o N
O 0N O BN NN

N N O NN N

e O N Ny N N

- O M) W D O P~ D

NN NS NN NN
NN NN NN N
NN NN NN NN
L
NN NN NN NN
NN NN NN NN
N BN O BN N O NN
NN O BN N O
NN NN NN NN
NN TN TN NN NN
N N N N NN N Y
0N O N TV o O NN
NN N TV N BN NN
NN NN NN NN
NN NN NN
NN TN NN NN
NN NN NN NN
0N N 0N BN NN NN
NN N NN NN
0NN ON OV TN NN
O OV BN B N NN
N OV 0N BN N N NN
NN NN NN NN
2222.2222
N BN N N NN N ™
O N O N N Ot N
O O 0N O NN NN
- =

- BN w0
-t v ot e ey =
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72
B 2
19 2
n 2
2 2
n 2
3 1.
n 2
5 2
% 2
27 8
% 8
29 0
8
e
7 8
3 e
8
3

BNPMNN RPN RO DR RN NN

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
e

S| ANMNNON PO PN RPBaN DR RN NN

2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
2 2
L |

AQUIFER HEAD WILL BE SET'TD 924.28

i

2

(7]

18

it

12

13
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2 2 2 2 2 2 2 2.2 2 2 22 2212211212722

2 2 2 2 2 2 2 2 2 2 2 2 2 2222 2122 22

2 2 2 2 2 2 2 2 2 2 2 212 22222271222

2 2 2 2 2 2 2 2 2 2 22 2 2212222121212

2 2 2 2 2 2 2 2 2 2 2222222121222 122

2 2 2 2 2 2 2 22 2222 2121212121112 22

2 2 2 2 2 2-2 2 222 2222222121221

2 2 2 2°2 2 22 2222222272222 2:2

2 2 2 2 2 2 2 2 2 2 2 22 212212121712 122
2 2 2 2 2 2 2 22 2122212 1212'272°712°712:2:2:

2 2 2 2 2122222121212 2222221222

2 2 2 2 2 2 2 2 2 2 2 2 2 2221?21?22 21212

2 2 2 2 2 2 22 2221221221212 121212.2

2 2 2 2 2 2 2 2 22 2 2 2212111212 1211122

2 2 2 2 2 2 2 2 2 2 2 2 21221712 12121211212

2 2 2 2 2 2 2 2 2 2 222212112 222271212

2 2 2 2 2 2 2 2 2 2 2 2 2221222212121

2 2 2 2 2 2 2 2 2 2 2 2 2 2 222 2 212212

e ¢ & 8 2 2 -2 -2-2-2-2-2-2-2-2-2-2-2-2-=2-2-2

AT ALL NO-FLOW NODES (IBDUND=8).
INITIAL HEAD FOR LAYER 1 WILL BE READ ON UNIT { USING FORMAT:  ([15F5.1)
4 3 b 1 8 9 18 11 12 13 14 13
19 29 21 22 3 {] 25 26 27 28

935.88 935.80 935.88 935.80 935.88 935.88 935.00 935.80 935.88 935.08 935.00 935.80
935.00 935.88 935.80 935.00 935.09 935.88 935.00 935.08 935.28 935.08

935.80 935.88 935.08 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.88 935.08
935.88 935.08 935.02 935.88 935.88 935.88 935.80 935.80 935.88 935.08

935.00 935.88 935.88 935.80 935.88 935.88 935.88 935.88 935.80 935.88 935.88 935.08
935.00 935.08¢ 935.08 935.00 935.98 935.88 935.88 935.88 935.8@ 935.08

932.99 939.90 939.80 930.88 935.80 935.80 935.80 935.89 935.80 935.88 935.80 935.09
935.88 935.08 935.04 935.08 935.88 935.00 935.80 935.08 935.9@ 935.00

930.88 930.80 930.80 939.00 935.08 935.88 935.8@ 935.88 935.88 935.B@ 935.88 935.00
930.08 939.90 930.20 930.08 936.99 930.80 930.00 930.08 930.88 933.88

939.08 938.09 939.89 930.80 930.80 933.80 935.08 935.89 930.08 930.20 933.80 930.00
938.80 930.88 930.80 930.88 930.88 93a.80 938.80 939.00 938.89 930.88

932.99 938.86 932.88 930.80 939.8@ 935.88 935.08 935.00 930.80 930.89 932.08 930.89"
930.08 930.88 938.08 930.08 930.8¢ 930.09 930.80 938.80 938.98 938.88

930.80 930.80 930.88 930.80 939.00 935.80 935.00 939.88 930.80 939.80 939.98 939.00
938.99 930.9¢ 930.88 93e.80 938.00 930.68 933.80 938.99 938.09 930.00 )
930.88 930.0@ 930.80 930.90 930.80 932.99 939.99 932.00 938.88 930.88 939.89 930.99
938.08 938.90 930.80 930.80 938.88 930,08 939.090 938.88 930.08 939.09

938.00 930.00 930.88 930.80 939.00 930.80 930.0@ 933.00 930.88 938.80 930.80 930.80
939.8¢ 930.80 936.99 938.08 930.9@ 930.80 938.99 93B.80 93B.08 930.80

930.02 930.80 930.88 930.80 93B.80 930.28 939.88 939.09 939.00 938.08 939.80 939.80
930.80 930.88 930.00 9308.98: 93@.09 939.08 930.99 930.08 930.89 930.80

938.809 938.80 939.88 930.08 938.080 930.88 939.90. 930.29 938.90 930.48 930.88 930.09
930.89 939.48 930.89 -938.90 930.8¢ 939.80 938.08 938.89 930.88 939.80

938.99 930.80 930.82 939.88 939.80 933.88 930.08 930.80 9308.99 §3a.88 933.88 930.09
930.88 930.88 930.88 930.88 932.80 930.89 930.99 939.88 938.29 930.98

i
16

935.09
935.90
935.00
935.90
935.980
935.00

- 930.00

935.00
958.08
935.00
930.08
938.08
930.98

.930.00

930.00
930.00
938.00
930.88
939.08
938,88
930,08
939,80
930,20
930.90
938.80
934.00

2
17

935.08
935.00
935.088
935.80
935.08
935.98
930.20
935.98
930.09
935.00
930,08
938.08
930.00
?30.80
930.80
938.00

930.00

930,080
930.20
939.90
936.00

938.80

930.99
930.90
930,00
930,98

3
18

933.00
935.80
935.00
935.00
935.08
935.80
939.00
935.80
930.08

930.00-

93.08
939.00
930.08
930.00
930.00

930.00

930.88
930.8¢
938.00
930.80

930.80

938.00

938.00

930.99
930.80
930.90
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H
15
15
17
18
19
20
21
2
23
24
25
24
n
2
9
i
31

)

33

34

35

i

2

939.00
938.80
923.80
939.08
930.08
939.09
934,00
930.00
939.08
930.08
930.00
930.00
924.80
930,890
924.10
930.88
924,30
939.08
924.49
939.09
924,50
939.00
924,78
938.80
924,89
930.88
924.99
939,00
925.10
930,08
925.28
930.99
925.30
923.99
925,58
930.80
925,40
938.20
925.78
930.00
925.99
939.00
926.88
924.19

1
16

933.08
935.40
935.09
935.08

930.80
93000
930.¢80
932.08

923.98

930.00
930.08
938.08
930.00
930.00
930.00
930.00
930.00
938.00
930.00
930.00
939.08
930.90
93d.00
938.00
938.00
938.08
930,09
930,80
930.89

938.88

938.90
730.09
938.80
930.88
930.00
930.80
934,89
930.00
930.00
923.00
930.48
930.28
930.00
938.88
926.80
930.00
925.98
924.08

2
17

935.80
935.00
935.20
935.68

939.00
939,80
930.80

930.98

930.08
930.08
923.68
939.09

"938.9¢

732.80
938.00
939.80
930.80
930.08
938.00
930.80
930.00
930.89
930.00
930.08
930.0¢

938.988 .

930.89
938.00
930.98
938.080
938.90
938.00
930.40
938.90
939.00

930.20

939.0a
939.00
938.00
930.08
930.80
923.00
938.88
930,80
939.00
930.088
925.78
924.09

3
18

930.00
930.00
938.080
939.98
930,00
930.88
930.08
930.08
923.00
§30.00
930.840
930.08
930.88
930,00
930.080
938.88
930.08
930.080
930.00

938.80

930.00

5309.00

930.08
938.00

930.80

930.40

933.88-

930,00
938.0¢
930.00
938.00
939.80
930.00
938.00
938.80
930.00
930.00

923.99

930.00
930.98
930.60
930.88
925.40
924.00

938.90
939.80
930.9@
938.08
930.08
93e.08
930.00
938.08
938.94
938.08
923.00
939.00
930.88
930.00
938.80
930.80
930.08
930.00
93a.08
939.90
930.00
930.88
930.80
939.00
938.89
938.08

930.98

939.00

938,08

938.00
930.84
930.00

930.80

939.00
939.80
930.00
930.00
923.090
930.90
938.89
93800
938.00
925.50
924.80
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938.80

930.00
930.90
930.00
930,08
930.00
930,00
939.00
930.20
930.00
930.08
923,80
930.00
930.20
930.80
930.08
930.80
930.80
930.88
930.00
930,80
930.00
930.80
930.80
930.90
939,80
930.88
930.00
930.00
93040
930.88
930.90
930.08
930.08
930.90

930.88

923,80
938.08
930.98
930.08
930.89
925.44
924.80

938,00
938.28

"930.08

930.28
930.09
938.98
939.00
930.00
930.88
930,80
930.00
938.00
930.88
930.28
923.00
930.00
930.80
939.808
930.80
939.08
939.08
930.00
930.08
938.00
930.89
930.98

930,08
930,08
938.08
93800
930.28
930.00
939.98
930.80
930.28
938,00

923.00

930.0%0
938.09

930.00

930.08
925.20
924.00

930.80
930.88

930.00

938.20
930.89
930.08
930,90
938.80
930.89
930.09
938.80

930.09

938,00
938.00
939.90
938.00
923.90
938,90
930,88
930,00
938.88
938.00
930.90
938.88
930.09
930.88
930.89
930,00
930.88
938.88

930.8¢

930.80
938.80
930.88
930.90
939.00
930.80
923.80
930.80
938.98
938.90

930.88

925.10
924.88

930.00
930.00
939.00

RH K

930.08
938.08
930.00
930,04
930.48

.938.00
938.80

938.28
930.80
9340.00
938.08
930.89
939.89
930.08
923.00
930.00
939.80

938.00

930.80
930.00
930.00
930.80
930.28
930.28
938.00
930.99
934.08
930.89
93e.40
930.98
930.00
930.80

930.90

923.09
938.080
930.90
934.98
930.08
925.08
924.28

938.00 -

930.00
930.80
939.90
939.80
930.90
930.00
938.0
930.89
938.00
930.98
930.00
938.90
938.00

930.00

938.00
930.00
739.00
938.490
938.08

923.00

930.80
930.80
938,00
939.80
930,08
939.88
930.40
930.90
939,08
933.00
930.00
930.00
939.00

938.08

930.08

930.00

930.60
938.00
923,00

938.09

939.08
924.98
923.58

930.90
930,00
930.408
930.88
939.90
938.80
930.00

930.08

938.00

930.00

930.08
930.00
930.90
930.80
930.00
938,88
938.00
939.00
930.80
930.00
938.90
938.89
923.99

938.00

939.20
930.09

‘938,99

930.08
930.89
938.00
930.84
§3a.00
938.090
930.00
930.00
939.00
930.00
938.00
930.00

923.00
‘930.090

930.088

924.78

923.50

938.80

930.00
938.89

939.28
938,900
939.08
9308.90
3008
938.99
930.99
938.80
930.80
938.00
930.080

- 930.89

930.80
939.08
930.80
938.00
930.28
930.00
930.80
§30.80
923.98
938,80
938.98
938.08
930.88
930.88
930.48

930.80

93a.80
930.088

930.08

930,98
930.08
939.00
930.90
923.20
930.08
938. 50
924,40
923.50

9308.08
938.80
938.08
938.28
930.00

930.88

930.68

- 938.80
939.08

930.00
938.00
930.80
950.00
930.00
930.88
930.08
939.88

938,98

938.80
938.08
936.08
930.80

938.80

930.88
930.00
938.00
923.98
930.08
930.400
938.80
930.04
939.98
939.80
939.88
930.90
930.00
939.00

930.08

938.00
923.00
930.00

930.00

924.58

923.50°

930.00
930.08
939.00
939,88
938.08
930.00
930700
930.80
938.08
938.00
930.00
939.00
930.80
939.92
923.00

930.60

'930.00

938.00
930.00

938.00

930.80

924.40

INITIAL HEAD FOR LAYER 2 WILL BE READ ON UNIT 1 USING FORMAT:  (15F5.1)
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930.80:

930.08 -

930.98
938.00:
930.80
930.60
938.08
939.89
930.60
930.60
930.00
939.80
930.89
930.20
930.60
923.80
930.60
930.80
930.80
939.80
930.29

924.20

4
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8
A

7
2

3

9
24

18
25

u
2

12
)

13
28

i1
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935.88 935.88 935.88 935.80 935.80 935.08 935.88 935.80 935.88 935.88 935.80 935.80 935.00
935.00 935.20 935.08 935.89 935.88 935.00 935.08 935.08 935.80 935.00 935.00
935.80 935.80 935.89 935.88 935.80 935.80 935.80 935.88 935.80 935.80 935.08 935.28 935.98
935.88 935.88 935,80 935.89 935.00 935.80 935.80 935.89 935.80 935.80 935.00
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i1
{2
13
i
15
16
17
i8

19

2
2
23
2
25
2%
27
i

29

38

31

935.09
935.980

930.00

935.808

938.99

935.09

930.08
930.89

938.08
938.00
938.00
938.80
930.98
938.80
930.28
930.90

930.00

938.08
930.00
9308.00
930.08
938.02
938,00
930.88
923.40
938.808
930.00
930.08
93e.00
930.80
938.00
938,080
93¢.90
930.00
924.00
938.08
924.18
930.00
924.38
938.80
924.40
938.08
924.58
938.09

924.78

938.09
924.80
930.80
924.92
938.80
925.18
9308.88
925.20

930.80

925.38
923.08
925.58
938.00

935.00

'935.08

939.00

'935.088

930.00
935.00
930.00
930.08
930.0d
938,08
930.00
938.00

'938.90

930.80
938.80
930.88
930.08
930.80
938.00
938.09
938.00
930.00
930.80
930.80
938.00
9308.80
923.00
930.80
930.020
930.480
930.¢80
938.00
930.80
930.80
938.00
930.80
939.09
930.00
930.020
930.089
938.00
930.28
930.00
938.80

-930.00

930.08
930.00
930.00
930.08
9308.20
930,08
938,00
938.00

939.00

938.908
930.09
938.00
923.90

935.88
935.08
9308.00
935.88
939.94
938,80
930.08
930.00
930.00
930.00
9390.00
930.00
938.90
938.60
938.08
938,08
930.98
93e.29
936.00
938.00
930.80
930.080
930.00
93e.08
93¢.00
930.60
930.08
930.80
923.00
938.00
930.600
930.090
930.00
930.00
95e.00
930.09
930.98
938.00
938.00
938.80
93e.00
958.08
930.08
938.00
930.00
936.09
934.00
930.08
938.909
930.00
938.00
930.00
930.00
930.00
933.00
930.80
938.80
930.99

935.90
935.00
939,08
935.098
930.00
938.00
938.09
930,00
930.408
938,80
930.49¢
938.00
930.00
930,00
930.08
938.08
938.90
938.98
930.08
938.00
930.00
930.898
930.00
938.80
939.40
932.80
930.00
939.089
938.08
938,88
923.00
938.00
930.94
930.08
930.28
930.99
938.08
930.90
930.00
938.00
939.00
930.09

930.08

9390.00
930,00
938.80
930.00
930.00
938.00
930.00
930.90
939.098
938.00
938.90
930.90
938.908
930.00

930.98

935.90
935.00
938.90
935.00
933.00
930.00
930.90
930.88

938.08

939.00
930.00
930.60
93¢.00
930.00
930.80
930.00
938.08
938.00

930.08

930.988
930.00
939.00
930.08
930.98
938.88
938.08
930.00
938.08
938.00
938.90
930.00
930.00
923.00
930.80
938.%0
930.80
938.08
930.20
93a.00
939.00
930.90
930.80
939.00
938.88
930.980
930.80
930.90
939.80
930.%0
930.080
934.00
930.00
938.00
938.00

93a.08

930.09
938.080
930.09
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935.80
935.00
930.08
§35.00
930.88
939.00
930.00
939,80
930.88
930.08
938.08
930.80
930.08
938.00

930.28

930.00
939.08
930.20
938.00

930.00

930.00
938.08
930.00
938.08
939.64
930.20
939.00
930.88
930.08
939.80
930.00
930.20
934.04
930.80
923.88
938.80
930.99
938.0@
930.80

938.00

930.00
930,88
930.00
938.08
93¢.90
938.09
938.09
930.80
938.00
930.00
930.94

930.098

938.00
930.90
930.80
938.00
938.00
938.00

935.00
935.00
939.08
935.90
930.80
939.28
938.00
938.80
939.00
932.89
930.00
930.00
930.80
§30.20
93¢.08
930.080
938.80
938.09
930.08
938.00
930.90
938.20
938.00
930.00
930.08
930.08
930.80
930.00
939.00
930.80
930.00
930.80
939.00
930.80
938.00
930.00
923.80
939.00
938.00
930.20
930.20
930.00
930.08
938.88
939.08
930.00
930.80
930.88
930.80
938.00
930.020
950.08
938.00
930.00

939,080

930,00
938.08
930.00

935.08
935.00
935.98
935.20
935.80
939.00
930.8¢
930.088
939.8¢
930.80
930.00

938,80

930.08
939.00
930.80
938.08
930.00
932.00
93a.080
930.80
930.80
930.80
930.08
938.00
934.88
930.80

.930.08

930.09
930.00
930.080
930.08
9390.00
939.080
938.08
930.080
938.00
930.98
939.89
923.80
930.90
938.20
930.080
930.00
938.08
930.92
930.88
939.68
938.00
938.90
938.00
930.08
930.08
938.08
930,89
938.80
930.88
930.08
932.09

935.80
935.88
935.88
935.08
93300
938.00

933.80

930.00

935.00

930.00
935.08
930.00
939.80
938.09
930.04
939.00
930.80
930.00
930.99
938.80
930.80
939.00
930.00
930.00
93e.00
938.00
930.20
93¢8.00
938.00
938.00
93e.00
938.80
930.08
930.80
930.00
930.88
930.80
938.00
930.08
930.88
923.80
930.00
930.00
930.08
930.00
939.00
938.00
938.00
930.90
938.%8
930.00
930.80
930.08
930.88

930.80

930.80

930.08

930.00

935.00
§35.08
935.08
933.00
935.00
930.20
935.09
938.98
935.08

935.80
938.89
930.80
930.00
938.00
930.00
930.00
938.80
938.80
938.00
930.80
930.00
938.08
930.00
938.88
938.00
939.08
930.00
938.00
930.008
930.00
938.00
938.00
930.00
938.00
938.09
930.88
930.80
930.00
930.00
938.90
939.00
923.08
938.00
930.08
930.08
930.00
932.09
938.00
938.90
930.08
930.00
938.80
9309.88
930.20
930.88
938.08
938.80

935.09
935.80
935.90
935.80
935.00
930.89
935.00
736.00
935.08
930.00
93'!'0
93e.00
938.08
930.00
938.08
938.00
930.90
930.00
938.98
939.00
938.08
930.90
930.00
93e.00
936.08
930.00
939.04
930.088
938.08
930.08
938.00
938.88
930.88
930.98
938.04
y3e.00
930.98
930.08
930.08
930.90
938.09
938.00
938.00
938.08
923.00
938.88
930.60
930.80
938.00
930.98
930.00
9308.00
938.980
938.28
938.00
930.08
930.80
930.09

935.08
935.00

935.80

935.00
935.08
930.088
930.08

938.88 -

939.98
930.80
930.00
939.00
930.00
939.80
938.00
9383.89
938.00
930,80
930.00
939.00
930.08
939.99
939.08
930.00
930.00
930.99
938.90
939.00
939.00
938.00
939.60
930.00
939.00
939.80
930.90
930.80
939.98
930.80
930.90
930.00
930.80
930.00
939.90
930.89
930.00
939.80
923.00
930.00
930.80
930.88
930,00
938.88
930.08
930.88

930.88
939.00:

939.08
930.80

935.88
933.00
935.88
935.88
935.90
930.09
930.808

930.99

930.00
930.00
9308.08
934.00
930.00
930.08
938.08
930.00
930.00
930.00
930.00
938.09
930.08
939.00
930.00
930.00
930.80
93e.09
938.08
938.00
939.98
930.90
930.00
939.00
930.9@
938.80
938.90
930.089
930.98
930.00
930.08
930.090
930.00
930.08
938.08
930.90
938.08
939.00
938.00
930,08
923.00
930.00
938.94
930.80
930.08
930.08
930.M
930.08
938.08

930.08

935.80
935.00
?35.00

930.00

930.90

93880
930.08
939.08
930.08
930.00
930.88
930.00
930.80
930.80
930.88
938.90
930.80
930.08
930.29
930.80
930.98
930,89
930.88
930.80
93.90
923.08

938.00

930.00 -

938.008
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933.80
935.88
935.90
938.00
93B.0l
938.08
930.80
93e.00
930.09
938.08
930.09
930.00
930.08
938.88
938.08
938.0¢
934.08
930.88
930.08
930.88
930.00
938.00
930.00 |
930.00
938.08
930.00
923.084
930.00

930.20
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35

925.50
938.00
925.78
938.00
925.90
930.80
926.90
924.18

938:09
938.00
930.88
930,68
938.00
930.08
923.90
924.00

930.80
923.00
930.0808
930.08
938.900
938.80
925.78
924.00

930.88
923.490
933.90
938.98

930.00

930,89
925.48
924,80

938.80
923.08
930.08

930.08

930,00
930,80
925.58

92400
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938.00

923.80

338.40
930.80
930.00
939.08
925.48
924.08

938.08
923.00

939,98

938.080
930.88
939.00
925.20
924,00

938.00
923.08
938.00
930.¢0
938.80
939.48
925.18

924,08

930.02
923.00
939.89
936.89
938.00
925,00

924.00

930.00
938.00

923.80
938.80
938.60
924,98

923.58

HEAD PRINT FORMAT.IS FGRMAT NUNBER 4 ° DRANDOMN PRINT FORMAT IS FORMAT NUMBER 4
DRAWDOWNS WILL BE SAVED ON UNIT @
OUTPUT CONTROL IS SPECIFIED EVERY TINE STEP

HEADS WILL BE SAVED ON UNIT @
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16.8 10.8 18.0 10.2 18.4 5.0 5.8 5.0 3.8 3.8 3.0 1.8 .
1::: 1.0 i0.9 18.9 10.8 5.8 5.8 5.8 JB 3.8 38 1.0 A.l
1::: 18.0 10.9 18.2 10.0 5.0 5.0 5.0 3.9 -3.I 1.0 081 Al
l::: 10.0 1.0 1.9 10.8 5.8 %8 5.9 38 38 1.8 &1 0.1
l::: 18.9- 18.8 19.8 18.8 5.8 5.8 5.0 3.0‘ 3.0 1.8 8.1 8.1
l::: 18.9 10.9 18.8 18.8 5.8 5.8 5.8 3.0 3.0 1.0 8.1 &l
l::; 8.0 18.0 1.8 18.8 58 5.0 5.0 3.8 3.0 1.8 8.1 8.1

8.1
BOTTOM =  998.9080 FOR LAYER 2
SECONDARY STORAGE COEF = 9.2500008 FOR LAYER 2
T0P = 920.2880 FOR LAYER 2
SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE
HAXINUM ITERATIONS ALLOWED FOR CLOSURE = le8
ACCELERATION PARAMETER = 1.8090
HEAD CHANGE CRITERION FOR CLOSURE =  @,58000E-82
SIP HEAD CHANGE PRINTOUT INTERVAL = 999

CALCULATE ITERATION PARAMETERS FROM MODEL CALCULATED WSEED
STRESS PERIOD ND. 1, LENGTH =  355.2500

NUMBER OF TIME STEPS = 1
HULTIPLIER FOR DELT = 1.008

INITIAL TIME STEP SIZE =  365.2500

ELEVATION CONDUCTANCE DRAIN NO.

l W54, 0UT
l © 9 108 (0.0 10.0 1.0
: g1 81 0 B
I . 3® 10.8 18,8 100 109
o 8.1 01 081 A1
L3 10 10.9 10,8 10.8
_ 0.1 8.1 61 8.1
l 32 1.0 10.0 10.0 18.8
- 6.0 01 Bl 81
33 10:8 108 10,0 10.8
' : .t a4 01 ol
34 190 10.0 10,8 10.0
: .0 ol 8l 6.1
| 33 10.0 10.8 10.9 18.9
l ‘ .0 8l 81 ol

I
29 DRAINS

. : LAYER  ROW
1 5
1 5
i L
' 1 7
1 8
' 1 9
1 10
1 1
1 1l
' : 1+ 1
1 12
1 i3
l _ 1 i3
1 H
1 15
l' 1 10

G 0O DO MmO~ Ot NN

~

929.5
929.5
929.5
929.5
929.3
929.5
929.5
922.5
929.5
929.5
929.5
929.5
929.5
929.5
929.5

" 928.8

Se08. 1
5009. 2
J8ee, 3
Seed. L]
4008, 5
J0e9. b
4080. 7
9904, 9
4080. 9
aeea. 19
Seee. 11
Seea. 12
5800, 13
5008, 14
J808. 15
Jen. 16
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19

1

2% 928.8 5880. 17
23 928.8 5ae8. 18-
24 928.0 5086, 19
23 928.0 5800. 28
24 928.8. 5ded, - 2t
- 23 928.8 5208, 2
24 928.8 5008, Y
25 928.8 Soee. 24
25  928.9 5628, 25
25 928.8 5208, 26
% 928.8 seee. 27
27 920.8 5000, 28
% 928.0 seea, 29
RECHARGE WILL BE READ ON UNIT 18 USING FORMAT:  (28F2.8)
3 [} 5 b 7 8 9
13 14 15 14 17 18 19
3 2 25 2 27 28
0.9208 9.0880 8.8d80 0.0209 0.8000 9.0260 0.08088
9.9000 0.90e0 f.9008 8.0888 0.9208 8.908¢ f.2e00
9.80098 9.0888 9.9200 #.0008 0.0008 8.0208
0.9008 |, ©.8000 9.0008 8.8000 0.24900 8.0008 9.0280
- p.8809  ‘-9.0080 - 0.0900 0.0000 9.0008 '8.0000 9. 8000
9.0000 8.0008 @.0080 9.8000 9.0a00 0.9e80
9.0008 2.0800 0.8080 8.0000 0.0088 0.08888 8.2009
9.0080 9.90900 9.0009 0.0000 9.0000 o.0008 9.0200
o.0988 p.8869 '.8868 d.0000. 9.0000 #.0000
0.0086 9.08900 8.9000 6.0880 0.2000 8.0000 9. 08800
9.0008 8.0088 B.0088  B.0000 9.0008 (N ] 9.0008
0.0e@e 9.0888 2.0088 #.00e0 9.0a88 9.8280
9.0080 8.0080 #.0000 0.0088 8.0000 8.0208 9.0009
8. 0000 #.9008 8.08008 g.0000 8.0008 #.6000 9.0008
8.2000 #.0008 9. 2808 8.9008 9.8880 #.0808
0.0800 @.0088 @.0¢008 8.0008 #.8060 0.8e80 9.8000
8.8000 9.0000 ~  @.8000 b.0sea  B.0008 - 9.0800 3.0800
8.0¢e00 9.0000 9. 6008 9.0008 @.0800 o.0e00
9.8000 8.2888 B.0028  9.0200 #.8000 9.2800 9.0080
0.0088 @. 0000 @.0ea0 9.0088 8.00800 8.a0e0 8.8880
9.8008 0. 8880 9.0088 8.0880 9.9008 9.00908
0.0d90 9.0080 d.a808 d.0000 6.40288 8.0000 8.0000
0.8080 8.0800 #.0209 9.0800 9.0920 0.9080 9.0088
9.0000 9.0088 o.008a 9.9800 8.0000 6.0800
9. 00880 o.8080 #.9980 9.0088 6.0e88  ©.8000 2.0680
d.0000 2.8800 @.000d 8.9000 0.0888 1.5780E-83 4.5780E-83
@.2000 a.9800 @.0000 9.80880 9.00888 8.8808
0.0208 0.0000 6.9009 9.0080 #.0800 4.8000 0.0809
8.8088 .0088 = 1.578BE-83 1.570RE-93 1.5780E-83 1.5708E-B3 1.5708E-03
8.90¢8 9.00¢0 8.0080 9.8000 #.90200 9.0008
8.9000.  9.8880 #.80809 8.0000 5.2000 8.00e8: 9.9068
- 1.5700E-83 1.5700E-83 1.5780E-83 1.5786E-83 1.5788E-83 1.570€E-83 1,5708E-83
o. 0088 0.0008 8.8000 o.@008 8.8008; 9.9808
0.0008 g.8a80 @.000e 0.000@ g.8020 0.0a0d a.0eea

12

1
f1
i

0.9d00
@.2880
00080
9.0e00
8.4e80
0.0208
9.0000
9.0e08
9.0880
1.5700E-83
9.0888
8.0800
1.57606-83
8.0000
8.4d¢00
1.5700€E-83
8.dede

I e i o

2
12
n

B.e0c00
f.90%
0.0280

£.9%00@
g.02000

18
11
11
12
12
13
13

13

14
15
15
15
16
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1.5788E-83

.8008
1,5700E-83

.0800
1.5708E-83

1.579%€-83

1.5788E-83 1.5788E-83 1.5789E-83 3.140BE-Q3 3.140BE-83 3,1408E-83 3.1480E-B3 3.1488E-83 3.14B9E-03 1.STR0E-83
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0.8600

3. 1480€-03
2.0040
9.6000

3. 1400E-83
0.8000
9.0000
3. 1400603
9.0009
9.84¢0

3. 1480E-83
9.8009
0.9000

3. 1400E-83
2.0000
2.8000
1,5780E-83
0.8000
2.8000
0.8008
2.8020
0.0008
9.8000
2.8000
2.0008

0. 8008
9.0009
0.8040
0.8000
0.8420
9.0899
2.8000
2.6009

9. 8000
2.6000
9.8000
0.8080°
0.0808
0.8048
9.9800
2.8090
0.9000

8.2008
o.02d0
3.1400E-83
8.8008
9.02008
3.14080€-03
9.0800
0.9480
3.1480E-03
1.0400
9.0008
3.1400€-03
8.0808
@.9e00
3. 1480E-03
8.9000
9.0200
3.1400€-03
8.0000
8.00a0
3. 1408E-83
8.9008
9.0088
3. [48BE-03
9.0009
9.0e00
3. 14B9E-03
0.9800
9.0800
3.1420E-83
9.0080
9.0008
1.5788E-03
9.9009
@.0000
9.%008
9.0008
9.0200
9.00880
0.8e80
6.0800
§.9000
9.0080
8.9000
9.2089
0.0800
9.0000
8.2000
8.2009
8.0000
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8.0080
0.0008
3.1408E-83
8.0ee08
8.0000

3. 1400E-83
2.0e88
8.9%e0
3.1400E-03
9.0000
0.2008
3.14006-03
8. 0008
2.0008
3.1488E-03
2.0000
9.0008
3.1409E-83
9.08020
8.8020

3. 1408E-23
9.0080
8.08e0

3. 1488E-83
8.8e08
2.0e80

3. 1480E-03
6.0ede °
9.0080

J. 1408E-83
.0e80
8.0ea0
1.5700E-83
.0088
©.9080
f.0000
2.9000
f.0088
0.008@
¢.088e
9.0e88
.0e8e
o.0008
2.088e
.0080
.00
f.8088
2.8809
.0008
2.0008
8.8200
0.0000
0.0800
8.00d0 .
f.0000
8.0088
8.0080
9.0008

0.68088
9.8000
3. 1408E-23
0.8000
2.8080
3.1400E-83
2.6000
2.0000
3.1460€-83
8.0020
9.8000
3. 1400E-83
9. 002
9.0000
3. 1480-83
0.8020
98000
3. 1400E-23
2.9000
2.8000
3. 1400E-23
98008
2.8040
3. 1408603
2.0009
9,0000
3. 14006-83
9.0000
0.8200
3. 1400E-23
9.8800
2.9008
1.5780E-83
9.0000

f.0028
.9e00
3. 1480E-83
6.0008
f.0e88
3.1400E-83

3. 1400E-83

8.0008
9.0088
3.1400E-83
8.0080
d.8008
3. 1400E-83
.09000
2.00e8
3. 1400E-83
#.0088
@.00e8
3. 1488E-83
§.008¢
8.0008
3.14808E-83
8.0800
f.0000
3.1480E-23
2.8000
0.020d
3. 1408E-83
0.0088
0.0a80
1.5700E-83
9.0000
9.00ee
2.0800
.0008
9.0080
8.¢%0e8
2.8800

p.eeed
9.8080
3. 1488E-83
.92000
8.0000
3. 1489E-83
B.0eee
8.0808
3. 1400E-83
9.0088
0.0002
3.1406E-23
8.2808

" 9.08000

3.1400E-03
0.0008
8.0080
3. 1408E-03
8.0000
9.0008
3. 14DRE-23
.0000
§.0008
3.1400E-03
8.0000
.0808
1.5708E-83
8.0000
8.0000
1.5788E-83
2.9000
.0080
1.5700E-83
8.0000
8.0008
¢.0008
9.0000
8.298¢
a.0080
.0360
8.0008
f.0088
2.0009
f.0380
b.08e0
8.0000
§.0e00
b.0028
8.0000
#.0000
0.8000.
é.0008
.0080
8.0000
8.0808
2.90808
0.0008
f.¢800

#.%020
80000
3. 14BRE-B3
9.0809
.9088

3.1480E-83

8.0000
2.%088
3.1408E-83
.0000
8.eee8
3.1480E-23
0.0
#.2000
3.1480E-83
8.8080
8.8008
1,5700E-83
8.0200
8.800d
1.5708E-03
2.0008
8.0p08
1.5700E-83
8.0088
g.0000
1.57088E-83
8.8008
@.2008
1.5700E-03
8.0008 -
8.0800
1.5708€-83
£.08ee

. 02080
o.0080
@.0000
8.0608
a.0008
8.0008
8.0888

.0088
3.1488¢t-83

f.0ae0
3.1480€-03

3. 1AB0E-83

2.0088
3.1486E-03

8.0000
1.3700E-83

.8008
1.5700E-93 -

f.0000
1.5708E-83

8.0000
1.5708E-83

8.8000
1.5708E-83

0.8008
1,5700E-83

¢.0ee0
1.5708E-83

Page 11

1.5700E-03
1.5708E-03

1.5708€-83
1,5780E-83

1.5788-83
1.5788E-83

1.5700€-83
1.5768e-83

1.5700E-03
1.5700E-83

1.5700E-83
§.5708E-83

1.5700E-03
1.5700E-83

1.5708¢E-83
1.5700e-83

§.5700E-83
1.5700E-83

1.5700E-83
2.0000

1.5700e-83
f.2008



WS4

32

33

34

3%

Thursday, October 31, 1991 4:36 pa

Ut
9.0000 9.9008 9.0000 8.8a00 9.8000 9.0008 8.8008 8.0000
p.8000 0.0808 9.0000 8.8000 §.0000 9.0008 9.0000 9.0000
8.8000 9.8000 B.0000 8.8000 8.8000 -  9.B@00 9.0808 9.0000
6.0200 9.0008 b.8009 p.0e00 8.0008 B.8008 9.0008. 8.8080
9.00d0 @.8000 .00 0.0a00 8.200¢ .68000 9.08080 ¢.0008
#.2000 B.0000 9.00008 0.0088 5.008@  9.2080 . 2.0000  .9.0000
9.8088 9.0000 0.08000 8.9000 8.8808 9.8080 a.8000. 0.0000
#.8009 9.0008 9.8800 8.8080 9.8000 0.9888 0.08880 0.8808.
8.0280 0.6068 0.8000 8.8a00 ¢.0000 0.0020 9.0808 #.08000:
p.0800 0.0002 B.0008 9.8000 B.baed 9.0009 9.00e0 0.0000
0.9200 0.0000 0.8020 @.0088 8.0600 8.0009 0.8000 0.0000-
8.0000 8.9080 9.8000 0.0008 8.88080 g.08880 0.0000  8.0088
49 RIVER REACHES :

LAYER  ROW  COL  STAGE  CONDUCTANCE  BOTTOM ELEVATION RIVER REACH

| i3 1 9235 500, 928.8 1

o1 14 2 923.§ 5000, 920.9 2

1 15 3 923.5 5008, 920.8 3

1 18 4 9235 5ed. 928.8 4

| 17 4 923.5 5000. 920.0 5

| 18 5. 923.5 5000, 920.9 3

| 19 b 923.5 5809, 920.0. 7

1 28 7 923.5 5000. 928.8 8

| 2 8 923.5 5008. 920.8 9

| 22 8 923.5 5088, 928.0. - 18

| 3 9 . 923.5 5000. 920.0 11

1 24 10 923.5 5000. 929.8 12

i 25 - 11 923.5 5889, 920.9 13

1 26 12 923.5- 5808, 920.9 14

| 26 13 923.5 5840. 920.9 15

' t 2% o 923.5 50¢0. 920.8 14

| 26 15  923.5 5800. 928.9 17

1 2% 16 923.5 5gee. 928.9 18

1 26 17 9235 _ Seea. 928.8 19

| 2 18 923.5 5800. 920.9 20

1 2b 19 923.5 5000, 920.8 21

1 2% 28 923.5 5000. 920.9 22

1 25 19  98.5 5eee. 920.8 3

1 25 2 923.5 5080. 920.9 y1]

| 2% 28 923.5 5008, 928.0. 25

1 pi] 28 923.5 5008. 928.9 26

| 7] 2 9235 5008. 920.9 27

1 21 2 - 923.5 5008. 920.8 - »

| 27 13 923.5 seee. 920.8 29

| 21 1 923.5 5088, 928.9 30

1 27 5 923.5 5300. 920.0 3

t 27 1 923.5 5800. 920.9 32

| 27 17 923.5 5000, 920.0 3

| 27 18 923.5 5009. 920.0 34

i 28 1 923.5 5808, 9208.9 35

1 2 15 923.5 5888. 920.8 3

1 38 16 923.5 5008, 920.9 37

i 31 1 923.5 5000. 928.8 38

1 32 17 923.5 sade. 929.0 39

1 32 18 923.5 5809. 928.9 40

1 32 19 923.5 5300. 928.0 A1

Page {2
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AVERAGE SEED = 8.80014291
HININUM SEED = 0.28808281

Thursday, October 31, 1991 4:35 pa

923.5
923.5
923.5
923.5
923.5

. 923.5

923.5
923.5

5088,
seed.
5a88.
5a00.
5088,
Sa08.
5089,
Sea.

18 [TERATION PARANETERS CALCULATED FRON AVERAGE SEED:

920.8 2
928,09 43
920.8 H
928.9 LH]
920.8 4
928.9 §7
920.9 L

920.9 49

8.8008880E+B0 ©.5260759E+08 0.8491807E+AB 0.94771B2E+88 0.98945B4E+00 0.9926909E+00
8.9972645E+88 8.9989779E+00 @.9996170E+00 0.9996571E+00

74 ITERATIONS FOR TINE STEP

NAXINUM HEAD CHANGE FOR EACH ITERATION:
HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROM,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,RO

1 IN STRESS PERIDD 1

Page 13

W,CoL

s { 1,33, 24) -1.587 (2,34, 28 -1.948 ( 4,17, 1) -.4326 { 1,22,1B) -B.9176 ([ 2, 24
’-o?;eas {1, 22, 18) -0.3285 {2, 38, &) B8.4586 (- 2,33, 2-8.571 (2,8, N 23% (2,
' -33570 (2,34, 3 .25 ( 2,32, 3)-0.6808 ( 1,32, 3)-0.1820 ( 1,31, &) -0.3957 ( 2, 3
' lf1336 { 2,33 2)-8.0393 (2, 34, 3 B3620 (2,34, 3)-0.337 (2,3, 3) 148 (2, 3
'-0?3327 (2,3, 3) ann | 2,32, 3)-0.0882 { 1,32, 3)-B.59ZE-¢1{ 1,31, 4) -.2307 { 2,31
' nf3545£-a1 ( 2,33, 2)-B.B189E-B1 ( 2,34, 3) @.2111  ( 2,34, 3)-0.4970 { 2,34, 3) 0.8217 ( 2, 4
'-o?;4es { 2,38, 3)-D.8RMSE-01 ( 2,32, 3)-8.2338  ( 1,32, 3)-8.3M29E-9L ( 1,31, 4) -B.131  ( 2,3t
' ofzszas-ol { 2,33, 20 -BATOFE-L { 2,34, 3) 01227 ( 2,34, 3)-8.AM45 (2,34, 3) BATTT (2, W4
'-a?;1a4 ( 2,34, 3)-B.4658€-81 2, 32, 3) -0.1368  { 1,32, 3) -B.A9B4E-B1 ( 1, 31, 4) -8.777E-81 ( 2, 3t
' nf;ss7£-|1 ( 2,33, 2)-8.2127€-81 ( 2, 34, 3) Q.7U1E-B1 ( 2, 34, 3) -Q.6642E-01 ( 2, 34, 3) B2 [ 2, 4
'-0?3340 (2, 34, 3)-8.2700E-01 ( 2, 32, 3) -B.7889E-B1 ( 1, 32, 3) -B.LMATE-BI | 1, 31, 4) -B.M%E-RL { 2, 31
' 0?254ns~n1 { 2,33, 2)-0.1578E-B1 { 2, 34, 3) O.AL1E-81 ( 2, 34, 3) -D.3B46E-01 { 2, 34, 3) 0.1684 ( 2, 34
'4a?;a71 (2, 34, 3) -B.ASM4E-B1 ( 2, 32, 3) -B.AS49E-B1 { 1, 32, 3) -0.G630E-82 { 1, 31, 4) -D.2682E-81 ( 2, 31
' uf;914s-02 ( 2,33, 2) -0.9126E-82 ( 2, 34, 3) 0.23B1E-81 ( 2, 34, 3) -8.2225E-81 { 2, 34, 3) O.9276€-81 ( 2, 34
'-n?zxves-ol ( 2, 34, 3)-B.9M7E-02 ( 2, 32, 3) -B.2643E-B1 ( 1, 32, 3) -B.3832E-82 ( 1, 31, 4)

HEAD/DRAWDONN PRINTOUT FLAG = 1

OUTPUT FLAGS FOR ALL LAYERS ARE THE SAME:

DRAWDONN HEAD DRANDOWN

PRINTOUT PRINTOUT SAVE  SAVE

TOTAL BUDBET PRINTOUT FLAG = @

CELL-BY-CELL FLOM-TERM FLAG =-1



W54.0uT

i

2

18
11
12
13
14
15
16
1
18
19
20
21
2
23

2%

Thursday, October 31, 1991 4:36 pa

HEAD IN LAYER 1 AT END OF TINE STEP 1 IN. STRESS PERIOD i

i
16

931.90
935.80
931.69
934.9@
931.23
934.83
938,56
934.80
929.48
935.88
929.59
933.98
929.37
933.38
929.87
932.73
928.53
932.26
928904
931.84
927.17
931.52
925.98
931.25
923.81
931.81
924.2%
938.78
924.41
938.58
924.77
938.32
925.13
930.05
925,48
129.77
925.87
929.44
926.13
929.04
925.00
928.63
926.88
928,31

926.09

921.75
925.00
926.75

2
17

932,95
935,80
931,84
934,85
931,42
934,71
938.73
934,64
929.45
935.80
929.87
933.76
929.45
933.86
929.15
932.51
928.76
932,85
928.20
931,66
927.42
-931.35
926.45
931.18
925.28
930.88
923.75
938,47
924.3
930,45
924.54
930.21
924,93
929.93
925.32
929,462
925.78
929.24
926.21
928.74
926,51
928.29
926.9%
927.94
921.28
927.43
927.55
926.56

3
18

932.33
935.08
932,13
934.17
9L.73
934.53

931.45

934.28
930.44
933.94
929.463
933.34
929.58
932.75
929.32
932.23
928.96
931.78
920,45
931,485
927.88
931.14
927.84
9308.98
92b.14
938.49
925.15
938.49
923.714
938.29
924,31
938,04
924.49
929.76
928.97
929.41
925.52
928.92
926,86

928.29

926.52
927.65
924.92
927.32

927.26

924.82
921.57
92b.14

)
19

932.75
935.08

932,56

934.49
9232.28

-934.35

931.47
933.98
931.89
933.50
938.47
932.97

929.43

932.44
929.5%
931.94
929.24
931,51
928.88
931.17
928.23
930.86
921.59
930.42
926.89
930.42
926.89

938.25

925.16
930.98
925.74
929.86
923.66

929.56

924.43
929.18
925.89.
928,57
925.7%
927.45
925.27
926.51
926.72
925.18
927.11
925.45
927.46
925.42

)
2

933.38
935.00
933.18
934.62
932.77
934.21
932.29
933.7%
931.79
933.21
931.22
932.47
938.59
932.14
929.68
931.64

929,54

931.20

929.28

938.83
928.78

938. 58

928.15
938.26
927.57
930.88
926.93
929.95
926.22
929.41
925. 44
929.44
924.81
929.38
923.469

929.00

928.47
928.31
925.23
926.99
925.85
923.83
926.37
923.463
926.82
923.38
927.22
923.34

6
21

934.82
935.80
933.73
934.56
933.48
934.89
933.01
933.58
932.58
932.99
932.87
932.42
931.50
931.86
938.89
931.3¢
938.35
938.81
92’-58
930.32
929.18
929.95
928.68
929.71
928.19
929.58
927.66
929.52
927.89
929.48
926.47
929.39
925.88
929.22
925.83
928.95
923.48
928.44
924.53
927.56
925.26
926.06
925.83
925.44 -
926.37
925.21
92b.86
925.31

7
2

935.40
935.00
934.38
934.51
934.86
934.98
933.83
933.45
933.92
932.82
933.081
932.21
932.48

731468

931.89
938.98
931.28
938.32
930.44
929.481
929.517
929.22
929.18
929.43
928.7%
928.97
928.30
929,85
921.83
929.11
927.38
929.11
925.79
929.85
926.24
928.93
923.13
928.48
923.47
928.25
924.48
927.4b
925.85
927.34
925.73
928.18
926.34
928.42

8
P&

935.00
935.88
972
934.48
934,61
933,94
935.80
933.35
935.88
932,49
934.83
932,85
933.56
931.48

933.82

938.78
932.18

929.85

931.19
928,23
938.34
928.12
929.55
928.89
929.23
928.10
928.84
928.59
928.46
928.76
928.82
928.95
$21.49

928.93

926.94
928.93
925.28
928.89
925.16
928.82
923,56
929.04
923.64
929.18
924.86
929.34
925.48
929.45

9
A4

935.88
935.00
934.87
934.45

934.82

933.89
934.88
933.28
933.90

932.40

935.00
931.95
935.88
931.29
935.88
938.58
932.95
929.73
931.83
928.28
938.93

928.09

938.22
928.85
929,56
928.04
929.37
928.32
929.84
928,45
928.45
928.62
928.21
928.78
927.75
928.92
927.14
929.87
925.38
929.22
925.54
929.54
924,98
929.66
923.47
929.75
924.87
929.68

.18
e}

935.00
935.88
934.93
934.44
934,91
933.86
934.93
933.24
935.08
932.55
935.00
931.98
935.90
931.26
935.08
938.41
933,25
929.92
932.19
929.18
931.34
928.73
938.71

928,45

930.24
928.86
929.99
928.94
929.58
928.85
929,24
928.36
928.86
928.61
928.48
928,86
928.81
929.13
921.39
929.48
926,72
929.72
926.M1
929.84
925.86

.929.98

923.47
929.92

i
% -

935.00
935.00
934.98
934.43
934.94
933.04
934.95
933.21
935.80
932.52
935.08
931.80
935.080
931.27
934.085
939.67-
933.14
930.18:
932.38
929.54
934,57
929.89
934.83
928.75
938,65
928.48
938.33
928.29

'939.83

928.85
929.13
928.85
929.48
928.58
929.97
9208.480
928469
929.10
$28.19
929.59
927.63
929.82
922.81
929.92
926.83
929.95
924.95
929.97

12
27

935.00
935.80
934,97
934.42
934.95
933.83
934.95
933.20
935.00
932.51
934.59
931.88
934.20
931.29
933.61
930.74
932.95
930.22
932.28
929.73
931.48
929.30
931.28
928,95
939.88
928.48
930.58
928.43
938.39
928.86
930.01
928.31
929.71
928.55
929.4
928.81
$29.86
929.11
928.43
929.64
928.15
929.856
927.40
929.94
92b.74
929.97
925.78
929.98

3.

28

933.08
933.00
934.97
934.42
934.95
933.82
734.93
933.19
935.89
932.51
934.38
931.688
933.87
93L.31
933.32
930.77
932.77
939.28
932.21
929.82
931.78
929.39
931.33

929.85%

931.82
928.78
930.74
929.56
938.48
928.39
939.21
928.45
929.92
928.6%
929.65
928.83
929.33
929.12
928.94
929.44
928.51
929,67
929 -_35
929.95
927.33

929.98

92b.35
929.99

14

935.00

934.98

934.93

934.91

933.00

934.24

933.65

933.4%

932,69
932.11
931,48
931.37
931.89
939.83
938.58
930.32
939.85
929.78

929.48

929.12

928.74

928.3b

927.469

926.47

Page 14

13

935.08
934.94
934.89
934.87
933,020
934.12
933.48
932.92
932.44
93i.98
931.863
931,34
931.28

933.84

-930.60

938.35
938.89
929.82
929.92
929.15

928.79

42843

$27.83

926.81
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25 926,88 927.79 927.83 927.75 927.57 927.28 926.87 926.34 925.68 924.85 923.066 924.67 925.13 925.38 925.48
925.48 925.46 925.86 923.55 923.53 925.84 928.61 929.52 929.83 929.94 929.97 929.97 929.99
2 926,80 928.81 920.04 920.91 927.87 927.63 927.31 925,88 926.35 925.68 924.85 923.62 923.55 923.55 923.56
. 923.56 923.55 "923.54 923.54 923.55 926.23 928.81 929.50 929.86 929.95 929.98 929.99 929.99
27 926,80 920.28 928.28 920.22 928.11 927.93 927.67 927.33 926.90 926.37 925.73 924.95 923.56 923.52 923.53
923.53 923.54¢ 923.56 925.80 925.93 926.17 929.29 929.73 929.89 929.95 929.98 929.98 929.99
20 926,80 928.44 920.42 928.38 928.29 928.15 927.95 927.68 927.34 926.93 926,44 925.89 925.82 923.56 924.82
924.56 925.04 925.58 926.18 927.22 928.88 929.53 929.79 929.89 929.94 929.96 929.97 - 929.97 )
29 926.89 928.58 920.58 928.48 928,42 928.32 928.17 927.96 927.49 927.3b6 926.99 926.58 925.97 924.95 923.97
924.57 '925.48 925.16 927.86 928.49 929.26 929.59 929.74 929.62 929.88 929.91 929.92 929.93
38 926.88 928.47 920,49 928.58 928.48 928.42 928.31 920.15 927.93 927.66 927.3b 927.85 926.59 925.82 924.89
923.55 925.17 926,22 927.37 928.66 929.15 929.35 929.47 929.57 929.49 929.76 929.88 929.82
31 926.00 928.32 928.38 928.45 928.49 928.48 928.48 920.27 928.88 927.85 927.58 927.31 926,94 925.32 925.47
© 923,57 924.38 925.64 927,34 927.99 928.23 928.36 928.52 928.74 929.18 929.37 929.46 929.58
32 926,80 927.99 928.15 928,33 928.44 920.48 928.44 920.34 928.16 927.92 927.54 927,37 927.84 926.55 925.97
925.86 923.57 923,52 923.51 923.51 923.51 923.51 924.65 925.38 927.79 928.27 928.48 920.68
33 92.88 927.37 927.79 928.15 928,37 9208.46 928.45 920.36 928.17 927.89 927.53 927.28 926.83 926.41 926.85
925.7¢ 925,33 925.B4 927.32 927.69 927.66 927.13 923.53 923.52 923.31 923.5f 924.63 925.34
34 926,80 926.88 927.36 927.98 928.38 928.44 928.45 928.36 928.15 927.68 927.22 924.77 926.15 925.76 925.51
925.42 925.35 925.93 927.37 922.74 927.77 921.57 927.B2 926.88 926.72 926.38 923.53 926.49
35 926.80 926.89 926.88 925.00 925.80 924.00 926.80 925.80 926.88 926.88 926.59 926.89 924.50 924.48 924.20
924,10 924,88 924.00 924,88 924.98 924.808 924.00 924.89 924.8@ 923.50 923.58 923.58 923.58

HEAD IN LAYER 2 AT END OF TINE STEP I IN STRESS PERIOD 1

1 2 3 4 ) & 7 8 9 18 11 12 13 14 15
18 1 18 19 2 A 2 23 1} 25 26 Y 2

ase a1

1 931.90 932.84 932,32 932.74 933.38 934.82 935.8@ 935.80 935.80 935.88 935.88 935.80 935.88 935.88 935.00
935.8¢ 935.88 935.9¢ 935.80 935.8@ 935.8@ 935.00 935.88 935.88 935.80 935.88 935.28 935.00

2 931.68 931.83 932.13 932.5b6 933.10 933.73 934.38 934.72 934.87 934.93 934.96 934.97 934.97 934.96 93094
934.9 934,85 934,77 934.69 934.61 934.56 934.51 934.48 93445 934.44 934.43 G34.42 934.42

3 931,25 931.4 931.74 932.20 932.76 933.48 934.86 934.b61 934.82 934.91 934.94 934.95 934.95 934.93 934.89
934.83 934.71 934.53 934.35 934.21 934.89 934.99 933.93 933.89 933.85 933.83 933.82 933.82

4 938.56 938.74 931.15 931.48 932,38 933.01 933.84 934.82 934.88 934.93 934.95 934.95 934.93 934.91 934.87
934,80 934.53 934.28 933.98 933.75 933.58 933.44 933.35 933.28 933.23 933.21 933.19 933.19

5 929.72 929.84 938.46 931.09 931.79 932.59 933.33 934.70 934.95 934.99 934.98 934.95 934.92 934.98 934.88
934.85 934,74 933,95 '933.51 933,20 932,99 932.82 932.59 932.68 932,55 932.53 932.52 932.51

b 929.59 929.67 929.79 930.47 931.22 932.87 933.81 934.83 934.89 934.98 934.94 934.68 934.38 934.25 934.13
933.99 933.77 933.34 932.98 932.67 932.42 932.21 932.85 931.93 931.99 931.89 931.89 93l1.89

7 929.37 929.45 929.58 929.79 930.59 931.58 932.48 933.57 934.81 934.94 934.83 934.28 933.87 933.66 933.48
933.38 933.87 932.76 932.44 932.14 931.86 931.61 931.81 931.29 931.28 931.27 931.29 93L.31

8 929.86 929.15 929.32 929.55 929.86 938.99 931.89 933.82 934.58 934.78 934.85 933.61 933.32 93341 932.93
932,74 932.51 932,24 931.95 931.54 931,31 938.98 938.78 938,58 938.41 938.48 930.74 938.77

9 928.65 928.76. 928.96 929.24 929.59 930.35 931.20 932,19 932,95 933.26 933.14 932.95 932.77 932.61 932.M
932,27 932.85 931.88 931.52 931.280 939.88 930,32 929.85 929.73 929.92 930.18 938.22 930.28

18 928.84 928.19 928.46 928.80 929.20 929.66 938.44 931,19 931.83 932.19 932.38 932.29 932.22 932.12 931.99
931.85 931.67 931.45 93L.17 930.82 938.31 929.61 928.5% 920.45 929.18 929.54 929.73 929.82

it 927,17 927.42 927.79 928.23 928.78 929.17 929.64 938.34 938.93 931.34 931.58 931.68 931.7% 931.69 931.43
931.52 931.35 931.14 938.85 938.49 929.94 929.21 928.26 928.19 928.73 929.89 929.29 %29.3%

12 925,97 926.44 927.81 927.58 928.15 928.68 929.18 929.62. 938.22 930.71 931.83 931.21 931.32 931.36 %3133
931.24 93118 938.89 938.61. 930.24 929.74 929.83 928.20 928.11 928.44 928.75 920.95 929.05

13 924,19 925.27 926.13 926.80 927.57 928.19 928.74 929.23 929.63 938.24 930.64 939.89 931.82 931.08 931.%8
931.01 938.87 938.60 938.42 930.87 929.57 928.97 928.22 928.18 928.14 928.48 928.47 928.78

14 924.28 924.85 925.14 926.88 928.92 927.b6 926.38 928.86 929.37 929.98 930.32 930.38 930.74 930.82 933.83
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15
1
17
18
19
L)
21
o)
3
1]
5
2%
7
28
2
3
3
3
3
3

35

938.78
924,41
930.55
924.75
938.31
925.13
930.04

925.48

929.76
925.06
929.43
926.14
929.83
926.50
928.64
926.84
928.38
927.14
927.74
927.48
926.75
921.62
925.47
927.76
923.51
925.88
923.56
92.08
924,55
925,909
924.56
926.00
923.61
925.90
923.6%
925.80
925.86
926.09
925.78
926.00
925. 41
925.09
924.10

938,46
924.39
939.45
924.55
930.21
§24.93
929.93
925.34
929.62
925.77
929.23
926.21
928.75
926.40
928,28
926,94
927.93
927.27
927.43
927.55
926.55
921.19
925.46
928.81
923.59
928,28
923.57
928.43
925.84
920.58
925.47
928.47
925.14
928.31
924.30
921.99
923.63
927.36
925.32
926,13
925.35
926.90
924.08

CUMULATIVE VOLUNES

930.49
924.93
938.28
924.31
930.85
924.49
929.76
924.95
929.48
925.52
928.92
926.85

.928.28
926.52
927.65
926.91
927.31
927.26
926.82
927.56
926.13
927.83
925.85
928.84
923,57
920.27
923.62
928.42
925.49
928.49
926.16
928.48
926.22
928.39
925.43
928.15
923.54
927.19
925.83
927.36
925.92
926.90
924.90

938.25
925.15
930.97
923.95
929.86
923.04
929.56
924.48
929.17
925.90
928.57
925.73
927.64
926,26
924,50
924.72
926.09
927.11
925.64
927.45
925.11
921.75
923.61
928.81
923.57
928.22
924.99
928.38
926.17
928.47
927.05
928.5¢
927.37
928.45

927.34.

920.32
923.5¢
928415
921.32
927.98
921.37
926.98
924,98

929.94
926,21
929,81
925,04
929,84
924,81
929.37
923.92
929.08
92047
928,31
925,22
926,98
925.85
924,15
926.34
923.76
926,82
923.67
927,22
923. 62
921.57
923.56
927.86
923,40
928. 11
925.92
928,29
927,21
928.42
928,49
928,48
928. 66
92849
927.99
928,44
923.51
928.36
927.49
928.30
921.74

"926.%8

924.89

Thursday, October 31, 1991 4:35-pa

929,52
927.99
929.47
926.47
929.38
923.79
929.21
925.82
928.94
923.88
928.44
924.53
927.55
925.25
926.8b
925.683
925.43
926.37
925.28
926.85

925.38

921.27
925.83
927.63
926,22
927.92
928.17

928.15

928:00
928.32
929.26
920.42
929.15
928.47
92852‘
928.48
923.51
928.46
927.66
928.44
921.77
926.08

929.85
921.82
929.11
927.38
929.11
926.69
929.85
926,83
928.93
925.12
928.68
923.87
928.25
924.48
927.64
925.04
927.34
925.72
928.18
9256.34

928.42

920,86
928.61
927.39
928.81
927.66
929.30
927.95

929.33
.928.16

929.59
928.31
929.35
928.49
928.36
928.44
923.52
920.45
927.13
928.45
921,57
926.88
924.00

928,59
928.45
928.76
928,41
928,85
927.49
928.92
926.94
928.93
926.19
926.89
925,15
928.82
923,85
929.04
923.01
929,18
924.85
929.34
925.47
929.45
926.33
929.52
926,88
929,51
927.32
929.73
927,68
929.79
927,95
929.74
928.15
929,47
928,27
928.53
928,33

"924.65

928.35
923.54
928.35
927.82
925.88
924.08

928,32
929.83
928.45
928.65
928.41
928.20
928,78

927,75

928.92
927.15
929.85
926.37
929.22
923.53
929.54
924,89
929.66
923.687
929.75
924.86
929.88
925.67
929.83
925,34
929.85
926.89
929.89
927.34
929.89
927.68
929.82
927.93
929.57
928.08
928.74
928.13
925.38
928.17
923.54
928.13
926.88
926.08
924.08

928.89
929.57
928.18
929.23
928.34

928.85

928.461
928.47
928.85

928.688

929.12
927.38
929.40
926.71
929.72
925.08
929.84
925.05
929.98
923.46
929.92
924.85
929.94
925.47
929.95
926.34
929.95
926.95
929.94

927.36

929.88
927.48
929,469
927.84
929.18

927.91.

921,79
927.89
923,51
927.80
926.73
926.08
923.50

928.29
$30.82
928,87
929.72
$28.11
929338
928.58
929.85
928.00
920.587
929.18
928.17
929.59
927.62
929.82
926.98
929.92
926.82
929.95
924.94
529.97
923,85

929.97
924.84

929.98
925.72
929.98
926.44
929.96
926.98
929.91
927.34
929.76

927.38

929.37
927.43
928.27
927.53
923.51
927.22
926.38
925.50
923.58

928.43
938,29
928.13
930.01
928.31
929.70
928.55
929.48
928.81
929.86
929.11
928.62
929.54
928.14
929.86
927.58
929.94
926.73
929.97
925.69
929.98
924.486
929.99
923.77
929.99
924.95
929.98
925.88
929.97
926,57
929.92
927.04
929.08
927.30
929.44
927.34
928.48
927.20
924.63
926.77
923.54
92b.18
923.98

928.56
930.47

920.39 -

938.28
928.44

929.92

928.60
929,44
928:63
929.32
929.11
928.93
929,46
920.51
929.87
928.83
929.95
921.32
929.98
926.34
929.99
925.12
929.99
923.61
929.99
923.43
929.99
925.82
929,97
925.9%
929.93
926.59
929.82

926.94

929.50
927.04
928.68
924.83
925.34
92b.14
926.49
924,50

923,50

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP { IN STRESS PERIOD 1

STORAGE =

CONSTANT HEAD =

DRAINS =

RECHARGE =
RIVER LEAKAGE =

L#13

8.73251E+87
0.56729E487
9.00000
8.13763E+87
2.00808

RATES FOR THIS TIME STEP

IN:

STORAGE =
‘CONSTANT HERAD =

ORAINS =
RECHARGE =
RIVER LEAKAGE =

938,57
938.32
930.04
929.78
929.47
929.11
928.73
928.35
927.68
9256.66
925,37
923.61
923.54
923.63
924.94
25.82
926.31
926.54
926.41
925.7%

924.40

Las3/T

20855.
15532,
0.0000e
3748.9
f.90008

Pige- 16

930. 68
930.35
939.88 '
929.82
929.51
929.15
928.78
928.42
927.82
926,80
925.47
923.41
923.55
924.81
923.66
924.88
925.46
925.9%
926.04
925,51

924.28
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TOTAL IN = @.14374E+88

ot

STORRGE =  8.17571E+87
CONSTANT HEAD =  @.59714E+@b
DRAINS = B.393ME+D7

RECHARGE =  0.90009
RIVER LEAKAGE =  §.88981E+87
TOTAL QUT =  8.14387E+08

IN-OQUT = -§12423,

TOTAL IN =

ouT:
STORABE =
CONSTANT HEAD =
DRAINS =
RECHARGE =
RIVER LEAKAGE =
TOTAL OUT =
: IN - QUT =
PERCENT DISCREPANCY =

PERCENT DISCREPANCY = -2.89
89
TINE SUNMARY AT END OF TINE STEP 1 IN STRESS PERIOD 1
SECONDS KINUTES HOURS DAYS YEARS
TINE STEP LENGTH 9.315576E488 525968, 8766.00 365.259 1.00080
STRESS PERIOD TIME D.315574E+88 525948, 8766.00 365.250 1.088004
TOTAL SIMULATION TINME 8.315576E488 525960, 8766.00 3463.258 1.88008

Page 17

39333,

4810.7
1634.9
18772,
.08600
22171,
39389.
-34.008

- e






- Appendix L
Equations for Estimating Levels of Exposure
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Table Index

Exposure Equations
Land Use  Receptor Pathway - Inhalation Ingestion Dermal
Current Tresgasser Ambient Air L-1 - -
» ’ Surface Soil - L-2 L-3
» ” Creek Surface Water - L4 L-5
” » .Wetland Surface Water - L-6 L-7
” ” Creek Sediment - L-8 L9
» ” Wetland Sediment - L-10 L-11
” Off-Site Resident Ambient Air L-12 - -
Future Park User Ambient Air L-13 - -
” ” Surface Soil - L-14 - L-15
” ” Creek Surface Water - - L-16 L-17
” ” Wetland Surface Water - L-18 L-19
» » Creek Sediment - L-20 L-21
” ” Wetland Sediment - L-22 L-23
" On-Site Resident Ambient Air L-12 - -
» » Surface Soil - L-24 L-2§
" ” Vegetables - L-26 -
" ? Groundwater (Leachate) L-27 L-28 L-29
» » Creek Surface Water - L-30 L-31
» ” Wetland Surface Water - L-32 L-33
" » Creek Sediment - L-34 L-35
” ” Wetland Sediment - L-36 L-37
” ” Indoor Air L-38 - -
” Off-Site Resident Ambient Air L-12 - -
” ” Groundwater (Aquifer) L-39 L-40 L-41
” ” Creek Surface Water - L-42 = L-43
” ” Creek Sediment - L-44 L-45

JAHNI/MWK
[mad-402-05]
60251.29



Table L-1 _
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

» Older child playing (trespassing) on-Site
- Inhalation of volatile chemicals while on-Site

CAxIRxETxEFxED

Intake (mykg day) SWIAT

CA = Contaminant concentration in air (mg/m3)

IR = Inhalation rate (m3/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

'BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CA - Modeled concentration

IR - 1.2 m3/hours, 50% heavy activity and 50% light activity while on-Site (U.S.
EPA, 1989)

ET - 4 hours/day (U.S. EPA, 1991b)

EF - 4 days/wk x 35 wkfyear = 140 days/year (U.S. EPA, 1991b)

ED - 10 years (professional judgement)

BW - 40 kg; 50th percentile time weighted average for older children 7 to 16 years
old (U.S. EPA, 1989) ' '

AT -

3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)
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Table L-2
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Hlinois

«  Older child playing (trespassing) on-Site
« Incidental ingestion of surface soils

CSxIRxCFxFIxEFxED
Intake (mg/kg-day) = W AT
CS = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg soil/day)
CF = Conversion factor (kg/mg)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CS - Site-specific
IR - 100 mg soil/day (U.S. EPA, 1989)
CF - 10-6 kg/mg |
FI - Assume 90% (professional.judgement based on approximate area of soil
versus area of other media on-site)
EF - 4 days/wkx 35 wk/year = 140 days/year (U.S. EPA, 1991b)
ED - 10 years (professional judgement)
BW - 40 kg; 50th percentile time weighted average body weight for older children 7-
16 years old (U.S. EPA, 1989)
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L-3
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Ilinois

« Older chxld playing (trespassing) on-Site
- Dermal absorption of chemicals in surface soils

Absorbed dose (mg/kg-day) - CSxCFxSAxAFxABSxEFxED

Cs
SA
EF
ED
BW
AT

CS

SA

EF
ED
BW

AT

BWx AT

Chemical concentration in soil (mg/kg)
Conversion factor (kg/mg)

= Skin surface area available for contact (cm2)
= Soil to skin adherence factor (mg/cm?2)

= Absorption factor (unitless)

= Exposure frequency (days/year)

= Exposure duration (years)
= Body weight (kg)

Averaging time (period over which exposure is averaged--days)

Site specific .

10-6 kg/mg

1,490 cm2; hands and feet-50th percentile (U.S. EPA, 1989) time weighted
average for children ages 7 to 16 years old.

1.45 mg/cm2; potting soil (U.S. EPA, 1989) - .

Assume 30% for organic compounds and 1% for inorganic compounds

4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b) -

10 years (professional judgement)

40 kg; 50th percentile time weighted average body weight fOr older children

ages 7-16 years old (U.S. EPA, 1989)

3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




Table L4
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, lllinois

- Older child playing (trespassing) on-Site
« Incidental ingestion of surface water while playing in Kishwaukee Creek-

_ CWxCRxETxEFxEDXFI

Intake (mg/kg-day) WX AT

CW = Chemical concentration in water (mg/L)

CR = Contact rate (L/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

FI = Fraction ingested from contaminated source (umtless)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CW - Site-specific

CR - 0.05L/hr (U.S. EPA, 1989)

ET - 1 hour/day (professional judgement)

EF - 4 days/wkx 35 wk/year = 140 days/year (U.S. EPA, 1991b)

ED - 10 years (professional judgement)

FI - Assume 5% (professional judgement based on approximate area of surface
water versus area of other media on-site)

BW - 40 kg; 50th percentile time weighted average body weight for older chlldren
ages 7 to 16 years old (U.S. EPA, 1989)

AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)



“Table L5
Woodstock Municipal Landfill

- Remedial Investigation
Woodstock, Illinois

«  Older Child playing (tresgassmg) on-Site

« Dermal absorption of ¢

emicals in surface water while playmg in Klshwaukee

Creek
Absorbed dose (mg/kg-day) = CWxSAx PC xETxEFxEDx CF
BWx AT
CW = Chemical concentration in water (mg/L)
SA = Skin surface area available for contact (cm2)
PC = Chemical-specific dermal permeability constant (cm/hour)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
CF = Volumetric conversion factor for water (L/cm3)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CW - Site-specific
SA - 5,010 cm2/event hands, legs and feet 50th percentile (U.S. EPA, 1989) time
weighted average for children ages 7 to 16 years old.
PC - Chemical-specific (Table 7-17)
ET - 1 hour/day (professional ]udgement)
"EF - 4 days/wk x 35 wk/year = 140 days/year (U. S EPA,. 1991b)
ED - 10 years (professional judgement)
CF - - 1L/1000 cm3 :
BW - 40 kg; 50th percentile time weighted average body weight for older chlldren
ages 7-16 years old (U.S. EPA, 1989)
AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




[R—

. . . - . . - . - LY——y PR - N C e PRV . [N e e © meery v e
. b

Table -6
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

« Child playing (trespassing) on-Site -
- Incidental ingestion of surface water while playing in wetlands

' _ CWxCRxETxEFxEDXxFI

Intake (mg/kg-day) WA AT

CW = Chemical concentration in water (mg/L)

CR = Contact rate (L/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

FI = Fraction ingested from contaminated source (unitless)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CW - Site-specific

CR - 0.05L/hr (U.S. EPA, 1989)

ET - 1 hour/day (professional judgement)

EF - 4days/wkx 35 wk/year = 140 days/year (U.S. EPA, 1991b)

ED - 10years (professional judgement)

FI - Assume 5% (professional judgement based on approximate area of surface
water versus the area of other media on-site)

BW - 40 kg; 50th percentile time weighted average body weight for older children
ages 7 to 16 years old (U.S. EPA, 1989)

AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)



Table L-7
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

«  Older child playing (trespassing) on-Site
« Dermal absorption of chemicals in surface water while playing in wetlands .

SA
PC
ET
EF
ED =
CF
BW =
AT =

CW -
SA -

PC -
EF -

CF -
BW -

AT -

BWx AT

Chemical concentration in water (mg/L)-

Skin surface area available for contact'(cm-_"-)
Chemical-specific dermal permeability constant (cm/hour)
Exposure time (hours/day)

= Exposure frequency (days/year)

Exposure duration (years)

= Volumetric conversion factor for water (L/cm3)

Body weight (kg) .
Averaging time (period over which exposure is averaged--days)

Site-specific

1,490 cm2/event; hands and feet-SOth percentile (U.S. EPA, 1989) time
weighted average for-children ages 7 to 16 years old.

Chemical-specific (Table 7-17)

1 hour/day (professional judgement)

4 days/wk x 35 wkiyear = 140 days/year (U.S. EPA, 1991b)

10 years (professional judgement) '

1L/1000 cm3

40 kg; 50th percentile time wexghted average body weight for older children
ages 7-16 years old (U.S. EPA, 1989) _

3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)
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Table L-8 .
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

«  Older child playing (trespassing) on-Site
« Incidental ingestion of Kishwaukee Creek sediments

Intake (mg/kg-day) = CSxIRxCFx FIxEF xED
BWx AT
CS = Chemical concentration in sediment (mg/kg)
IR = Ingestion rate (mg soil/day)
CF = Conversion factor (kg/mg)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CS - Site-specific
IR - 100 mg sediment/day (U.S. EPA, 1989)
CF - 100 kg/mg |
FI - Assume 5% (professional judgement based on approximate area of sediment
: versus area of other media on-site)
EF - 4 days/wkx 35 wkfyear = 140 days/year (U.S. EPA, 1991b)
ED - 10 years (professional judgement)
BW - 40 kg; 50th percentile time wéighted average body weight for older children
ages 7 to 16 years old (U.S. EPA, 1989)
AT -

3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L-9
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock Illinois

*  Older child playing (trespassmf) on-Site

+ Dermal absorption of chemica

s in Kishwaukee Creek

CSxCFxSAxAFxABSXxEFxED

Abso_rbed dose (mg/kg-day) W AT

CS = Chemical concentration in sediment (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cm2)

AF = Sediment to skin adherence factor (mg/cm2)

ABS = Absorption factor (unitless) |

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS Site specific

CF 10-6 kg/mg _

SA 1,490 cm? (Kishwaukee Creek); hands and feet 50th percentile (U.S. EPA,
1989) time weighted average for children ages 7 to 16 years old.

AF 1.45 mg/cm?; potting soil (U.S. EPA, 1989)

ABS - "Assume 30% for organic compounds and 1% for inorganic compounds

EF 4 days/wk x 35 wk/year = 140 days/year (U.S. EPA, 1991b)

ED 10 years (professional judgement) - o '

BW kg; 50th percentile time weighted average body weight for older children

AT

ages 7 to 16 years old (U.S. EPA, 1989)
3,650 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)
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Table L-10.
' CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Older child playing (trespassing) on-Site
. Incidental ingestion of wetland sediments

CSxIRxCFxFIxEFxED
Intake (mg/kg-day) =
(mg/ke BWx AT
CS = Chemical concentration in sediment (mg/kg)

gEIQR
I

BW =
AT

EF -
ED -
BW -

AT -

= Ingestion rate (mg soil/day)

Conversion factor (kg/mg)

= Fraction ingested from contaminated source (unitless)

= Exposure frequency (days/year)
= Exposure duration (years)

Body weight (kg)

= Averaging time (period over which exposure is averaged--days)

Site-specific

100 mg sediment/day (U.S. EPA, 1989)

10-6 kg/mg -

Assume 5% (professional judgement based on approximate area of sediments
versus area of other media on-site)

4 days/wk x 35 wk/year = 140 days/year (professional judgement)

10 years (professional judgement)

40 kg; S0th percentile time weighted average body weight for older children
ages 7 to 16 years old (U.S. EPA, 1989)

3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



- Older child playing (trespassing) on-Site
« Dermal absorption of chemicals in wetland sediments

Absorbed dose (mg/kg-day) SWIAT

CS = Chemical concentration in sediment (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cm?2)

AF = Sediment to skin adherence factor (mg/cm?2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years) .

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site specific

CF - 100 kgmg -

SA - 1490 cm?; hands and feet-SOth percentile (U. S EPA, 1989) time wexghted

average for children ages 7 to 16 years old.

AF - 145 mg/cm2; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic compounds and 1% for inorganic compounds

EF - 4 days/wk x35 wk/year = 140 days/year (U.S. EPA, 1991b)

ED - 10years (professional judgement)

BW - 40 kg; 50th percentile time weighted average body weight for older children
' ages 7 to 16 years old (U.S. EPA, 1989)

AT - 3,650 days (noncarcinogenic effects) 25,550 days (carcinégenic effects)

_ Table L-11
CURRENT USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

CSxCFxSAxAFx ABSxEFxED




. - - PR, - - m PR . . [ . " .
. . R . R PR o

Table L-12

Woodstock Municipal Landfill
Remedial Investigation
Woodstock; Illinois:

. Off-Site (current and future) or on-Site resident (future)
. Inhalation of volatile chemicals released to air due to landfill gas generation

CAxIRXEFxED

Intake (mg/kg-day) =
BWx AT

CA = Contaminant concentration in air (mg/m3)

IR = Inhalation rate (m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CA - Modeled concentration

IR - 20m3/day (U.S. EPA, 1989)

EF - 350 days/year (U.S. EPA, 1991a)

ED - 30years (national upper-bound time at one residence; U.S. EPA, 1989)'
BW - 59kg = 6 of 30 years at 15 kg + 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



_ Table L-13
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

» . Hypothetical park user
» Inhalation of volatile chemicals released to air due to landfill gas generation

: ' CAxIRxETxEFxED
Intake (mg/kg-day) =
(me/k BWx AT

CA = Contaminant concentration in air (mg/m3)

IR = Inhalation rate (m3/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period.over which exposure is averaged =days)

CA - Modeled concentration
IR - 1.2 m3/hours, 50% heavy actlvxty and 50% light activity while on-Site (U. S.

~ EPA, 1989)
ET - 4 hours/day (professional judgement) _
EF - 4 days/wkx 35 weeks/year = 140 days/year (professxenal judgement) - = . Ii

ED - 30 years (national upper-bound time at one residence; U.S: EPA, 1989)
BW - 59kg = 6of30yearsat 15kg + 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT_ - 10-,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)
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Table :L.-14 '
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock IHinois

. Hypothetical park user
. Incidental mgestxon of surface soils

AT -

_ CSxI-RxCFxFIxEFxED
Intake (mg/kg-day) WL AT
"CS = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg/soil/day)
CF = Conversion factor (10-6 kg/mg)
F1 = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CS - Site-specific
IR - 120 mg soil/day (U.S. EPA, 1991a)
CF - 106 kg/mg
FI - Assume 90% (professional judgement based on approximate area of surface
soil versus area of other media on-site)
EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b)
ED - 30years (U.S. EPA, 1989) .
BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)

10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



| Table L-15
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

Hypothetical park user
Dermal absorption of chemicals in surface soils

CS x CFx SA x AF x ABS x EF x ED

Absorbed dose (mg/kg-day) W AT

CS . = Chemical concentration in soil (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cm2/event)

AF = Soil to skin adherence factor (mg/cm2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg) , - :

AT = Averaging time (period over which exposure is averaged--days)

CS - Site specific

CF - 10-0kgmg

SA - 2170 cm2 hands and feet-Time weighted estimate for persons (male and

female) from birth to 30 years old (U.S. EPA, 1989)

AF - 145 mg/cm?; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 4 days/week x 35 weeks/year = 140 days/week (U.S. EPA, 1991b)

ED - 30years (U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
. 1991a)

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)
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Table L-16
Woodstock Municipal Landfill

. Remedial Investigation
Woodstock, Illinois

. Hypothetical park user
. Ingestion of Kishwaukee Creek surface water

CWxIRxFIxEFxED
Intake (mg/kg-day) = i
(mg/kg-day BWx AT
CW = Chemical concentration in water (mg/kg)

B
]

EF -
ED -
BW -
AT -

= Ingestion rate (L/day) _
= Fraction ingested from contaminated source (unitless)

Exposure frequency (days/year)

= Exposure duration (years)
= Body weight (kg)
= Averaging time (period over which exposure is averaged--days)

Site-specific
0.05 L/day (U.S. EPA, 1989)
Assume 5% (professional judgement based on approximate area of surface

- water versus other media on-site)

4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b)

30 years (national upper-bound time at one residence; U.S. EPA, 1989)
59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



~ Table L-17
FUTURE USE EXPOSURE
Woodstock Mumclpal Landfill

Remedial I Investigation
Woodstock, Illinois

. Hypothetical park user
. Dermal absorption of chemicals in Kishwaukee Creek surface water

_CWxSAxPCxETxEFxEDxCF

Absorbed Dose (mg/kg-day) =
BWxAT
CW = Chemical concentration in water (mg/L)
SA = Skin surface area available for contact (cm2)
PC = Chemical-specific dermal permeability constant (cm/hour)
ET = Exposure time (hours/day)
EF = Exposure frequency (day/year)
ED = Exposure duration (years)
CF = Volumetric conversion factor for water (L/cm3)
BW = Body weight (kg)
AT = Averagmg time (penod over wh1ch exposure is averaged—-days)
CW - Site-specific
SA - 7,940 cm? hands, legs and feet - time weighted estlmate (50th percentlle) for
persons (male and female) from birth to 30 years old (U S EPA, 1989)
PC - Chemical-specific (Table 7-17) = : :
ET - 10 hrs/day (professional judgement)
EF - 4days/weekx 35 weeks/year = 140 days/year (US.EPA, 1991b)
ED - 30years (U.S. EPA, 1989)
CF - 1L/1000 cm3
BW - 59 kg = 6 of 30 years at 15 kg plus24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT -

10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)
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Table L-18
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical park user
. Ingestion of wetlands surface water

e CWxIRxFIxEFxED
Intake (mg/kg-day) W AT
CW = Chemical concentration in water (mg/kg)
IR = Ingestion rate (L/day)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CW - Site-specific
IR - 0.05L/day (U.S. EPA, 1989)
FI - Assume 5% (professional judgement based on approximate area of surface
water versus area of other media on-site)
EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b)
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989)
BW- 69kg = of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991)
AT -

10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



‘Table L-_l9-
FUTURE USE EXPOSURE

Woodstock Municipal Landfill
Remedial Investigation

Woodstock, Illinois
. Hypothetical park user
. Dermal absorption of chemicals in wetlands surface water
Absorbed Dose (mg/kg-day) = _CWxSAxPCxETxEFxEDxXxCF
BWx AT
CW = Chemical concentration in water (mg/L)
SA = Skin surface area available for contact (cm2)
PC = Chemical-specific dermal permeability constant (cm/hour)
ET = Exposure time (hours/day)
EF = Ezxposure frequency (day/year)
ED = Exposure duration (years)
CF = Volumetric conversion factor for water (L/cm3)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CW - Site-specific
SA - 7,940 cm? hands, legs and feet - Time weighted estimate for persons (male
and female) from birth to 30 years old (U.S. EPA, 1989) |
PC - Chemxcal-specxﬁc (Table 7-17) :
ET - 1.0 hr/day (professional judgement) -
. EF - 4 days/week x 35 weeks/year = 140 days/year (U S. EPA, 1991b)
ED - " 30years (U.S. EPA, 1989)
- CF - 11/1000 cm3
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)




Table L-20
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
' Woodstock, Ilinois

. Hypothetical park user
. Incidental ingestion of Kishwaukee Creek sediments.

CS'xIRxCFxFIxEFxED
BWx AT

Intake (mg/kg-day) =

CS = Chemical concentration in sediment (mg/kg)

IR = Ingestion rate (mg/soil/day)

CF = Conversion factor (10-6 kg/mg)

FI = Fraction ingested from contaminated source (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site-specific

IR - 120 mg sediment/day (U.S. EPA, 1989)

CF - 106kg/mg

FI - Assume 5% (professional judgement based on approximate area of sediments
versus area of other media on-site)

EF - 4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b)

ED - 30years (U.S. EPA, 1989)

BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)

AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



_ Table L-21
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

Hypothetical park user
. Dermal absorption of chemicals in Kishwaukee Creek sediment

CSxCFxSAxAFxABSxEFxED

Absorbed dose (mg/kg-day) =

BWx AT
CS = Chemical concentration in sediment (mg/kg)
CF = Conversion factor (kg/mg) '

il

SA Skin surface area available for contact (cm2/event)

AF = Sail to skin adherence factor (mg/cin2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg) -
AT = Averaging time (period over which exposure is averaged--days)

CS - Site specific

CF - 106 kg/mg

SA - 2,170 cm2 hands and feet - time weighted estimate (50th percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989) -

AF - 145 mg/cm?; potting soil (U.S. EPA, 1989) -

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 4days/weekx 35 weeks/year = 140 days/week (U.S. EPA 1991b)

ED - 30years (U.S. EPA, 1989) )

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a)

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)

—



Table L-22-
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical park user
. Incidental ingestion of wetlands sediment.

Intake (mg/kg-day) = CSxIRxCFxFIxEFxED
: - BWx AT
CS = Chemical concentration in sediment (mg/kg)

IR

FI
EF
ED
BW
AT

Cs -
IR -

FI

EF -
ED -
BW -
AT -

= Ingestion rate (mg/soil/day)
= Conversion factor (10-6 kg/mg)
= Fraction ingested from contaminated source (unitless)

= Exposure frequency (days/year)

Exposure duration (years)
Body weight (kg)

= Averaging time (period over which exposure is averaged--days)

Site-specific
120 mg sediment/day (U.S. EPA, 1991a)
10-6 kg/mg
ume 5% (professional judgement based on approximate area of sediments
versus area of other media on-site)
4 days/week x 35 weeks/year = 140 days/year (U.S. EPA, 1991b)
30 years (U.S. EPA, 1989)
59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
10,950 days (nencarcinogenic effects), 25,550 days (carcinogenic effects) -



Table L-23
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock Illinois

. Hypothetical park user
. Dermal absorption of chemicals in wetlands sediment

CSxCFxSAxAFxABSxEFxED

Absorbed dose (mg/kg-day) ST

CS = Chemical concentration in soil (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cm2/event)

AF = Soil to skin adherence factor (mg/cm?2)

ABS = Absorption factor (unitless) |

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site specific

CF - 10-6kg/mg \

SA - 2,170 cm2 hands and feet - time weighted estimate (50th percentile) for
persons (male and female) from birth to age 30 years old (U. S. EPA, 1989)

AF - 1.45 mg/em?; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 4 days/week x 35 weeks/year = 140 days/week (U.S. EPA, 1991b)

ED - "30years (U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a) '

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




Table L-24
FUTURE USE EXPOSURE
Woodstock Mumcnpal Landfill

‘Remedial Investigation
Woodstock Illinois

» - Hypothetical on-Site resident
. Incidental ingestion of surface soils

Intake (mg/kg-day) = CSxIRx_CFxFIxE-FxED
S BWx AT
CS = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg/soil/day)
CF = Conversion factor (10-6 kg/mg)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CS - Site-specific
IR - 120 mg soil/day (U.S. EPA, 1991)
CF - 10-6 kg/mg
FI - Assume 90% (professional judgement based on approxlmate area of surface
soil versus area of other media on-site)
EF - 7days/week x SO-weeks/year = 350 days/year (professional ]udgement)
ED - 30 years (U. S. EPA, 1989)
BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT -

10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) -



Table L-25
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident
. Dermal absorption of chemicals in surface soﬂs

CSxCFxSAxAFxABSx_EFxED

Absorbed dose (mg/kg-day) =

_ BWx AT
CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (kg/mg) _
SA = Skin surface area available for contact (cm2/event)

AF = Soil to skin adherence factor (mg/cm2)
ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

Body weight (kg)

Averaging time (period- over which exposure is averaged--days)

' loe)
2 g
i nu

CS - Site specific

CF - 106 kg/mg .

SA - 2,170 cm2 hands and feet - time weighted estimate (50% percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989)

AF - 145 mg/cm?2; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 7 days/week x 50 weeks/year = 350 days/week (U.S. EPA, 1991a)

ED - 30years (US. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a) |

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




‘Table 1-26
- FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
: Woodstock, Illinois

. Hypothetical on-Site Resident
* -Consumption of homegrown vegctables

Intake (mg/kg-day) = CSxTF X IRxFIxEF xED
BWx AT
CS = Soil contaminant concentration(mg/kg)

TF = Soil to plant translocation factor (unitless) -

IR = Ingestion rate for produce category (kg/day)
FI = Fraction ingested from contaminated garden (unitless)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged - days)

CS - Chemical specific soil concentrations (see Table 8-14)

TF = Chemical specific soil to plant uptake factors (see Table 8-14)

IR = Vegetable specific ingestion rates (see Table 8-14)

FI = 0.4 (US. EPA, 1989)

EF = 365 (vegetable ingestion rates are daily averages for the year)

ED = 30years (U.S. EPA, 1989)

BW = 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a) -

AT = 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)



Table L-27
'FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

- Hypothetical on-site resident
- Inhalation of volatiles released from groundwater while showering using leachate

as source
Intake (mg/kg-day) = CAxIRxETxEFxED
BWx AT
CA = Contaminant concentration in air (mg/m3)
IR = Inhalation rate (m3/day)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CA - Modeled - see Appendix R
IR - 20m3/day (U.S. EPA, 1989)
ET - 0.2 hours/day (U.S. EPA, 1991)
EF - 350 days/year (U.S. EPA, 1991a)
ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989)
BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 3,650 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table 1-28
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical on-site resident
. Ingestlon of groundwater usmg leachate as source

Intake (mg/kg-day) =

CwW =

IR =

EF =
ED
BW =
AT =

CwW-
IR -
EF -
ED -
BW -
AT -

CWxIRxEFxED
' BWx AT

Contaminant concentration in water (mg/L)

Ingestion rate (L/day)

Exposure frequency (day/year)

Exposure duration (years)

Body weight (kg) |

Averaging time (period over which exposure is averaged--days)

Site-specific

2 L/day (U.S. EPA, 1989)

350 days/year (U.S. EPA, 1991a)

30 years (national upper-bound time at one residence; U.S. EPA, 1989)

59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



 Table L-29
FUTURE USE EXPOSURE |
Woodstock Municipal Landfill

Remedial Investigation
Woodstock Illinois

. Hypothetical on-Site resident ' '
. Dermal absorption of chemicals in water wh1le bathing using leachate as source

Absorbed Dose (mg/kg-day) =

CW =
SA =
PC =
ET
EF
ED =
CF
BW =
AT

Cw -
SA -

. PC -
ET -
EF -
ED -
CF -
BW -
AT -

CW xSAxPCxET xEF xEDx CF
BW x AT

Chemical concentration in water (mg/L)
Skin surface area available for contact (cm2)
Chemical-specific dermal permeability constant (cm/hour)

= Exposure time (hours/day)
= Exposure frequency (day/year)

Exposure duration (years)

Volumetric conversion factor for water (L/cm?3)

Body weight (kg)

Averaging time (period over which exposure is averaged--days)

Site-specific

18,150 cm?2; time weighted estimate (50% percentile) for persons (male and
female) from birth to 30 years old - total body surface area (U S. EPA, 1989)
Chemical-specific (Table 8-18)

0.2 hrs/day (U.S. EPA, 1989)

350 days/year (U.S. EPA, 1991a) :

30 years (national upper-bound time at one resldence, u.s. EPA, 1989)
1L/1000 cm3

59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)

- ‘— - - - -. -I - -‘ - - l'- - -I - -



Table L-30 .
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Ilinois

Hypothetical on-Site resident
Ingestion of Kishwaukee Creek surface water-

CWxIRxFIXEFXED
BWx AT

Intake (mg/kg-day) =

CW = Chemical concentration in water (mg/kg)

IR = Ingestion rate (L/day)

FI = Fraction ingested from contaminated source (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Bodyweight (kg)

AT = Averaging time (period over which exposure is averaged--days)

. Site-specific
IR - 0.05L/day (U.S. EPA, 1989)
FI - Assume 5% (professional judgement based on approximate area of surface

water versus area of other media on-site)

EF - 7 days/week x 35 weeks/year = 240 days/year (professional judgement - assume
exposure occurs daily for eight months per year during spring, summer, and fall
when weather is conducive to outdoor gardening activities)

ED - 30years (national upper-bound time at one residence; U.S. EPA, 1989)

BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)

AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)

e el el i
:




Table L-31 -
FUTURE USE EXPOSURE

Woodstock Mumclpal Landfill
Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident
. Dermal absorption of chemxcals in Kishwaukee Creek surface water

CWxSAxPCxETxEFxEDxCF
BWx AT

Absorbed Dose (mg/kg-day) =

CW = Chemical concentration in water (mg/L)

SA = Skin surface area available for contact (cm?2)

PC = Chemical-specific dermal permeability constant (cm/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (day/year)

ED = Exposure duration (years)

CF = Volumetric conversion factor for water (L/cm3)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CW - Site-specific

SA - 7,940 cm2 hands, legs and feet - time weighted estimate (50th percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989)

PC - Chemical-specific (Table §-18) . |

ET - 1.0 hrs/day (U.S. EPA, 1989) .

EF - 240 days/year (professional judgement - assume exposure occurs daily for

*  eight months per year during spring, summer, and fall when the weather is

conducive to outdoor activities)

ED - 30years (U.S. EPA, 1989)

CF - 11/1000 cm3

BW - 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg = 59 kg (Supplemental
Guidance) -

. AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)




Table 1L-32
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Hlinois

. Hypothetical on-Site resident
«  Ingestion of wetlands surface water

Intake (mg/kg-day) =

ED -
BW -
AT -

- CWxIRxFIxEFxED
BWx AT

= Chemical concentration in water (mg/kg)

Ingestion rate (L/day)

= Fraction ingested from contaminated source (unitless)

Exposure frequency (days/year)

Exposure duration (years)

Body weight (kg)

Averaging time (period over which exposure is averaged--days)

Site-specific

0.05 L/day (U.S. EPA, 1989)

Assume 5% (professional judgement based on approximate area of surface
water versus the area of other media on-site)

240 days/year (professional judgement - assume exposure occurs daily for eight
months per year during spring, summer, and fall when weather is conducive to
outdoor activities) _

30 years (national upper-bound time at one residence; U.S. EPA, 1989) -

59 ug/kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
10,950 days (noncarci‘nogenic_ effects), 25,550 days (carcinogenic effects)

g



Table L-33 .
FUTURE USE EXPOSURE
Woodstock Mumcxpal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetlcal on-Site resident
. Dermal absorption of chemicals in wetlands surface water

CWxSAxPCxETxEFxEDxCF-

Abso.rbed Dose (mg/kg-day) BWIAT

CW = Chemical concentration in water (mg/L)

SA = Skin surface area available for contact (cm2)

PC = Chemical-specific dermal permeability constant (cm/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (day/year)

ED = Exposure duration (years)

CF = Volumetric conversion factor for water (L/cm3) .

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CW - Site-specific ~

SA - 7,940 cm2 hands, legs and feet - time weighted estimate (50th percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989)

PC - Chemical-specific (Table 8-18)

ET - 1.0hr/day (professional judgement)

EF - 240 days/year (professional judgement - assume exposure occurs daily for
eight months per year during spring, summer, and fall when the weather is
“conducive to outdoor gardening activities)

ED - 30years (U.S. EPA, 1989)

CF - 1L/1000 cm3

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)

AT -

10,950 days (noncarcinogenic-effects), 25,550 (carcinogenic effects)
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Table L-34

Woodstock Mumcxpal Landfill
Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident
. Incidental ingestion of Kishwatikee Creek sediment
- CSxIRxCFxFIxEFxED

Intake (mg/kg-day) = :
(mg/kg-day) BWx AT

CS = Chemical concentration in sediment (mg/kg)

IR Ingestion rate (mg/soil/day)

CF = Conversion factor (10-6 kg/mg)

FI Fraction ingested from contaminated source (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site-specific

IR - 120 mg soil/day (U.S. EPA, 1991a)

CF - 106 kg/mg

FI - Assume 5% (professional judgement based on approximate' area of sediment
versus the area of other media on-site)

EF - 240 days/year (professional judgement - assume exposure occurs daily for eight

months per year during spring, summer, and fall when the weather is conducive
to outdoor)

ED - 30 years (U.S. EPA, 1989)
BW - 59kg = 6of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



‘Table L-35
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

- Remedial Investigation
Woodstock, Iilinois

Hypothetical on-Site resident ' o
Dermal absorptxon of chemlcals in szhwaukee Creek sedunent

CSxCFxSAxAFx ABSxEF xED

Absorbed dose (mg/_k_g day) W AT

CS = Chemical concentration in soil (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cmZ/event)

AF = Soil to skin adherence factor (mg/cm?2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site specific

CF - 10-6kg/mg

SA - 2,170 cm? hands and feet - time welghted estimate (50th percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989)

AF - 145 mg/cm?; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inerganic chemicals

EF - 240 days/year (professional judgement - assume eXposure ‘occurs daily for
eight months per year during spring, summer, and fall when the weather is
conducive to outdoor activities)

ED - 30years (U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a) '

AT -

10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




Table L-36-
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident
. Incidental ingestion of wetlands sediment . -

CSxIRxCFxFIx EFx ED

Intako (mg/kg-day) YN

CS = Chemical concentration in sediment (mg/kg)

IR = Ingestion rate (mg/soil/day)

CF = Conversion factor (10-6 kg/mg)

FI = Fraction ingested from contaminated source (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CS - Site-specific

IR - 120 mg soil/day (U.S. EPA, 1989)

CF - 106 kg/mg

FI - Assume 5% (professional judgement based on approximate area of sediments

. versus the area of other media on-site) :

EF - 240 days/year (professional judgement - assume exposure occurs daily for eight
months per year during spring, summer, and fall when the weather is conducive
to outdoor activities) '

ED - 30years (U.S. EPA, 1989) -

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U. S EPA, 1991a)

AT -

10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L-37
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

" Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident
. Dermal absorption of chemicals in wetlands sediment

CSxCFxSAxAFx ABSxEFxED

Absorbed dose (mg/kg-day) W AT

CS = Chemical concentration in sediment (mg/kg)

CF = Conversion factor (kg/mg) '

SA = Skin surface area available for contact (cmZ/event)

AF = Sediment to skin adherence factor (mg/cm2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg) _ _
AT = Averaging time (period over which exposure is averaged--days).

CS - Site specific

- CF - 10-6 kg/mg |

SA - 2,170 cm?2 hands and feet-50th percentile for adults (U.S. EPA, 1989)

AF - 145 mg/cm?; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 240 days/year (professional judgement - assume exposure occurs daily for
eight months per year during spring, summer, and fall when the weather is
conducive to outdoor activities)

ED - 30years (U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA,
1991a) - :

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)




Table L-38
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical on-Site resident - _
. Inhalation of volatile chemicals released indoors due to landfill gas migration

CAxIRxEFxED
BWx AT

Intake (mg/kg-day) =

CA = Contaminant concentration in air (mg/m3)

IR = Inhalation rate (m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CA - Modeled concentration

IR - 20 m3/day (U.S. EPA, 1989)

EF - 350 days/year (U.S. EPA, 1991a)

ED - 30years (national upper-bound time at one residence; U.S. EPA, 1989)

BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)

| 7%



Table L-39
FUTURE USE EXPOSURE
Woodstbcl_c' Municipal Landfill

Remedial Investigation
Woodstock, Illin_ois '

«  Hypothetical off-Site resident
- Inhalation of volatiles released from groundwater while showering

CAxIRxETxEFxED
BWx AT

Intake (mg/kg-day) =

CA = Contaminant concentration in air (mg/m3)

IR = Inhalation rate (m3/day)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CA - Modeled - see Appendix R

IR - 20m3/day (U.S. EPA, 1989)

ET - 0.2 hours/day (U.S. EPA, 1991 - see Appendix R)

EF - 350 days/year (U.S. EPA, 1991a)

ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L-40:
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

» - Hypothetical off-Site resident
. Ingestion of groundwater
CWxIRXEFxED

Intake (mglkg-aay) = W CAT
X

CW = Contaminant concentration in water (mg/L)

IR = Ingestion rate (L/day)

EF = Exposure frequency (day/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

CW -  Site-specific

IR - 2L/day (U.S. EPA, 1989)

EF - 350 days/year (U.S. EPA 1991a) _

ED - 30 years (national upper-bound time at one residence; U.S. EPA, 1989)

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT - 10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L41
FUTURE USE EXPOSURE
Woodstock Mumcxpal Landfill

Remedial Investlgatlon
Woodstock Illinois

- Hypothetical off-Site resident
. Dermal absorption of chemlcals in water whlle bathing

CWxSAxPCxETxEFxEDxCF

Absorbed Dose (mg/kg-day) =
. BWx AT
CW = Chemical concentration in water (mg/L)
SA = Skin surface area available for contact (cm2)
PC = Chemical-specific dermal permeability constant (cm/hour)
ET = Exposure time (hours/day)
EF = Exposure frequency (day/year)
ED = Exposure duration (years)
CF = Volumetric conversion factor for water (L/cm3)
BW = Body welght (kg)
AT = Averaging time (penod over which exposure is averaged--days)
CW - Site-specific
SA - 18,150 cm2; time weighted estimate (50th percentile) for persons (male and
' female) from birth to 30 years old - total body surface area (U.s. EPA, 1989)
PC - Chemical-specific (Table 8-18) -
ET - 0.2 hrs/day (U.S. EPA, 1989)
EF - 350 days/year (U.S. EPA, 1991a)
ED - 30years (national upper-bound time at one residence; U.S. EPA, 1989)
CF - 11/1000 cm3 _
BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)
AT -

10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)

a
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Intake (mg/kg-day) =

Table L42
Woodstock Municipal Landfill

Remedial Investigation
. Woodstock, Illinois

Hypothetical off-Site resident
Ingestion of Kishwaukee Creek surface water

CWxIRxFIxEFxED
BWx AT

CW = Chemical concentration in water (mg/kg)

IR = Ingestion rate (1/day)

FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days)

IR -

EF -

"ED -

BW -
AT -

Site-specific

0.05 L/day (U.S. EPA, 1989)

Assume 10% (professional judgement based on assumed area of surface water
versus the area of other off-site medium) -

240 days/ year (professional judgement - assume exposure occurs daily for eight
months per year during spring, summer, and fall when the weather is conducive
to outdoor activities). ' '

30 years (national upper-bound time at one residence; U.S. EPA, 1989)

59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA 1991a)
10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects)



Table L-43
FUTURE USE EXPOSURE

Woodstock Municipal Landfill
Remedial Investigation
Woodstock, Illinois

. Hypothetical off-Site resident ‘
Dermal absorption of chemicals in Kishwaukee Creek surface water

CWxSAxPCxETxEFxEDxCF
BWx AT

Absorbed Dose (mg/kg-day) =

CW = Chemical concentration in water (mg/L)

SA = Skin surface area available for contact (cm2)

PC = Chemical-specific dermal permeability constant (cm/hour)

- ET = Exposure time (hours/day)

- EF = Exposure frequency (day/year)

ED = Exposure duration (years)

CF = Volumetric conversion factor for water (L/cm3)

BW = Body weight (kg) |

AT = Averaging time (period over which exposure is averaged--days) -

CW - Site-specific

SA - 7,940 cm2 hands, legs and feet - time Weigh‘t'ed estimate (50th peércentile)for
persons (male and female) from birth to 30 years old (U S. EPA, 1989)

PC - Chemical-specific (Table 8-18)

ET - 1.0 hrs/day (professional judgement) _

EF - 240 days/year (professional jud‘gement' - assume exposure occurs -daily for
eight months per year during spring, summer, and fall when the weather is
conducive to outdoor activities)

ED - 30years (U.S. EPA, 1989)

CF - 11/1000 cm3 o

BW - 59 kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg (U.S. EPA, 1991a)

AT - 10,950 days (noncarcinogenic effects), 25,550 (carcinogenic effects)
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Table L-44 .
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical off-Site resident
. Incidental ingestion of Kishwaukee Creek sediment

Intake (mg/kg-day) = CSxIRx CFxFIXEFxED
: BWx AT
CS = Chemical concentration in sediment (mg/kg)
IR = Ingestion rate (mg/soil/day)
CF = Conversion factor (10-6 kg/mg)
FI = Fraction ingested from contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged--days)
CS - Site-Specific
IR - 120 mg sediment/day (U.S. EPA, 1991a)
CF - 106 kg/mg
FI - Assume 10% (professional judgement based on assumed area of sediment
versus the area of other off-site medium)

"EF - 240 days/year (professional judgement - assume exposure occurs daily for
eight months per year during spring, summer, and fall when the weather is
conducive to outdoor activities) '

ED - 30years (U.S. EPA, 1989)
BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg U.S. EPA, 1991a)
AT -

10,950 days (noncarcinogenic effects), 25,550 days (carcinogenic effects) .



_ Table L-45
FUTURE USE EXPOSURE
Woodstock Municipal Landfill

Remedial Investigation
Woodstock, Illinois

. Hypothetical off-Slte resident
. Dermal absorption of chemicals in Klshwaukee Creek sediment

Absorbed dose (mg/kg-day) =

CSxCFxSAxAFxABSxEFxED
BWx AT

= Chemical concentration in soil (mg/kg)

CF = Conversion factor (kg/mg)

SA = Skin surface area available for contact (cmZ/event)

AF = Soil to skin adherence factor (mg/cm?2)

ABS = Absorption factor (unitless)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged--days).

CS - Site specific

CF - 10-6kg/mg

SA - 2,170 cm? hands and feet - time weighted estimate (50th percentile) for
persons (male and female) from birth to 30 years old (U.S. EPA, 1989)

AF - 145 mg/cmZ; potting soil (U.S. EPA, 1989)

ABS - Assume 30% for organic chemicals and 1% for inorganic chemicals

EF - 240 days/week (professional judgemerit - assume exposure occurs daily for
eight month sper year during spring, summer, and fall when the weather is
conducive to outdoor activities)

ED - 30years (U.S. EPA, 1989)

BW - 59kg = 6 of 30 years at 15 kg plus 24 of 30 years at 70 kg U.S. EPA, 1991a)

AT - 10,950 days (noncarcinogenic effects) 25,550 days (carcinogenic effects)

[mad-602-22g]

d



Appendix L
Equations for Estimating Levels of Exposure






APPENDIX M
EXPOSURE ESTIMATES




I ‘Land Use

. Appendix M
Exposure Estimates Table Index

Receptor

Pathway

: Cu-r'z-"ent

. Future
1]

Tresp:sser
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Table M-1
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL $ite Remedial Investigation
Woodstock, Iliinois

Medium: Ambient Air . Population: Trespessers
Source Area: Landfill Gas Land Use: Current Land Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINGGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
CONCERN i j j j i
Inhalation . Inhalation
VOLATILES .
Chloroethane . : 2.0e-06 2.9¢-07
Benzens 1.20-06 1.7e-07
Toluene . 8.le-07 1.2e-07
Chlorobenzene 9.2¢-07 1.3e-07
Ethylbenzene : 2.2¢-06 - 3.2¢-07
Aylenes (mixed) : 3.1e-06 4&.5¢-07
Freon 9.0e-07 1.3e-07
&-Ethyl Toluene 1.3¢-06 1.8¢-07
1,3,5-TFimethylbenzene S.7e-07 8.1e-08
1,2,4-Trimethylbenzene 2.6e-06 . . 3.7e-07

(a) Values not available for Freon-114, dichlorodiflucroethane used.
(b) Values for ethyl totuene not available, toluene used instead.
(c) Values for trimethylbenzene not -vaﬂ_uﬁ e, toluene used instead.

Notes:

1. _A?lo;be:eg?lu were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the um, ' '

2. For noncarcinogenic effects, the chromic daily intake (CDI) {s averaged over the exposure p'er_io_d; vhereas for
carcinogenic effects, the CD! {s averaged over a lifetime (i.e., 70 years). Therefore, the difference betueen
ghe.lcol f'o; hontl:lrclﬁogenic vs. carcinogenic effects is dué to the different methods of time weighting used to
estimate the value. )

[woodstock.2020.RAICA-1.w20
10/31/91 .
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Table M-2
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill WPL Site Remedial Investigation
Voodstock, Illinois

Medium: Surface Sofl Population: Trespasser
Source Area: Landfill Land Use: Current use scenario

NONCARCINOGENS (mg/kg-d) . CARCINOGENS (mg/kg-d)

CHEMICAL OF POTENTIAL
CONCERN
Dermal Contact Ingestion Inhatation Dermal Contact Ingestion Inhalation

&-Chloroaniline 1.2e-06 1.7e-07 0.0e+00 1.8e-07 2.5¢-08 0.0e+00
Dimethiylphthalate 6.2e-07 8.6e-08 0.0e+00 8.9¢-08 1.2¢-08 0.0e+00
Phenanthrene . 4.9¢-07 6.8e-08 0.0e+00 7.0e-08 9.7e-09 0.0e+00
Di-n-butylphthalate 1.5¢-06 2.1e-07 0.0e+00 2.1e-07 3.0e-08 0.0e+00
Fluoranthene 1.4e-06 1.9e-07 0.0e+00 2.0e-07 2.7e-08 0.0e+00
Pyrene 1.6e-06 2.2¢-07 0.0e+00 2.3e-07 3.2¢-08 0.0e+00
Butylbenzylphthalate 1.8e-06 2.5e-07 0.0e+00 2.6e-07 3.6e-08 0.0e+00
. Benzo(s)anthracene 9.9e-07 1.4e-07 0.0e+00 1.4e-07 2.0e-08 0.0e+00
Chrysene. - 1.1e-06 1.6e-07 0.0e+00 ) 1.6e-07 2.2¢-08 0.0e+00
Benzo(b)fluoranthene 4.3e-06 6.0e-07 0.0e+00 6.1e-07 8.5¢-08 0.0e+00
Benzo(k)fluoranthene 4.3e-06 6.0e-07 0.0e+00 ] é.1e-07 8.5e-08 0.0e+00
Senzo(a)pyrene 1.1e-06 1.5e-07 0.0e+00 1.5¢-07 2.1e-08 0.0e+00
1deno(1,2,3-cd)pyrene 6.2e-07 8.6e-08 0.0e+00 8.9¢-08 1.2¢-08 0.0e+00
Dibenz(a, h)anthracene 3.0e-07 4.1e-08 0.0e+00 4.3¢-08 5.9¢-09 0.0e+00
Senzo(g,h, i )perylene 6.8e-07 9.5e-08 0.0e+00 9.8e-08 1.4e-08 0.0e+00
Total Carcinogenic PAls 1.3e-05 1.8e-06 0.0e+00 1.8e-06 2.5e-07 0.0e+00
Arsenic 1.1e-06 4.4e-06 0.0e+00 1.5¢-07 6.3e-07 0.0e+00
Sariym 8.5¢-05 3.6e-04 0.0e+00 1.2¢-05 5.1e-05 0.0e+00
Codiiium (food/sofl) 4.8e-07 2.0e-06 0.0e+00 6.8e-08 2.8e-07 0.0e+00
Chronifum VI 1.6e-05 6.5e-05 0.0e+00 2.2e-06 9.3e-06 0.0e+00
Copper 1.2e-04 5.1e-04 0.0e+00 1.7e-05 7.3e-05 0.0e+00
Mercury 4.6e-07 1.9e¢-06 0.0e+00 6.5e-08 2.7e-07 0.0e+00
Nfickel 1.1e-05 4.4e-05 0.0e+00 1.5¢-06 6.3e-06 0.0e+00
Silver 2.1e-06 8.9e-06 0.0e+00 3.0e-07 1.3e-06 0.0e+00
2inc 1.4e-04 5.9e-04 0.0e+00 2.0e-05 8.5¢-05 0.0e+00
Notes: .
1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for
cercinogenic effects, the CDI {s averaged over a lifetime (i.e., 70 years). Therefore, the difference between
tl_\eil__:bl fo.t‘- nonclurclnogenlc vs, carcinogenic effects is due to the different methods of time weighting used to
estimate the value.

[woodstock.2020.RAICB- I .w20
10/715/91
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Table N-3
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfitl NPL Site Remedial Investigation
Woodstock, Iltinois

Medium: Surface Vater Population: Trespasser
Source Area: Kishwaukee Creek Land Use: Current Use Scenario
¥ ) NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL :
CONCERN
Dermal Contact Ingestion lrlulgt_lon Dermal Contact Ingestion tnhalation
METALS
Barium 5.3e-06 1.8¢-06 0.0e+00 7.6e-07 2.5¢-07 0.0e+00
2inc 1.3¢-05 4.3¢-06 0.0e+00 1.9¢-06 6.20-07 0.0e+00
Notes:
1. Alfno;bed u:?su were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the un.

2. For honcarcinogenic effects, the chromic daily intake (COI) is mrluod over the exposure period; whereas for
carcinogenic effects, the CD1 s averaged over a lifetime (i.e., 70 an). Therefore, the difference between
the €D for mncarclmenic ve. coreimgenlc effects s cdue to the different methods of time weighting used to

[uoodotock.zozo.nl cC-1.w20
10715/
JAR/ jah/T8/MWK



Table H-4
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial lnvestigation
Woodstock, Illinois

Medium: Surface Water Population: Trespasser
Source Area: Wetlands Land Use: Current Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
CONCERN ’
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion tnhalation
METALS
Argenic 5.1e-08 5.8e-08 0.0e+00 7.3e-09 8.2¢-09 0.0e+00
Bar{ium 4.8e-06 5.3¢-06 0.0e+00 6.8e-07 7.6e-07 0.0e+00
Copper 3.0e-07 3.4e-07 0.0e+00 4.3¢-08 4.8e-08 0.0e+00
Lead 1.1¢-07 1.3e-07 0.0e+00 1.6e-08 1.8e-08 0.0e+00
Hanganese 1.4e-05 1.5¢-05 0.0e+00 2.0e-06 2.2e-06 0.0e+00
Nickel 3.0e-06 3.4e-06 0.0e+00 4.3e-07 4.8e-07 0.0e+00
2inc 5.7e-06 6.3¢-06 0.0e+90 8.1e-07 9.0e-07 0.0e+00

1. A?i:m.u were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the ium.

2. For noncarcinogenic effects, the chromic dally intake (CDI) is sveraged over the exposure period; whereas for
carcinogenic effects, the (D] s averaged over a lifetime (i.e., 70 years). Therefore, the difference between
th:-'c_o: f:'l; mlnrcimumlc vs. carcinogenic effects is due to the different méthods of time weighting used to
estimate the vatue.

{woodstock.2020.RA) CD- 1 .w20
10/15/91
JAH/ Jah/TB/IK



Table M-5
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation
Woodatock, Illinols

Hediqn: Sediment Population: Trespasser

Source Area: Kishwaukee Creek Land Uge: ~ Current Use Scenarfo
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL.
CONCERN
Dermal Contact Ingestion Inhalation Dermal Contact l_mution Inhatation
. METALS
Chromfum VI 3.8¢-06  8.7e-07 0.00+00 * 5.4e-07 1.2e-07 0.0e+00
Hanganese 6.1e-05 1.4e-05 0.0e+00 8.7¢-06 2.0e-06 0.0e+00:
Nickel 5.9¢-06 1.4e-06 0.0e+00 8.4e-07 2.0e-07 0.0e+00
2inc 1.1e-04 2.5¢-05 0.0e+00 1.5¢-05 3.5¢-06 0.0e+00

Notes:

1. ‘Absorbed doses were calculated for dermal contact with the medium, and. intakes were calculated for ingestion
of the medium, . . .

2. For noncarcinogenic effects, the chromic daily intake (CDI) {s sveraged éver the exposure period; whereas for
carcinogenic effects, the (DI {s sveraged over a Lifetime (i.e., 70 years). Therefore, the difference between
the_'cnl'fb; nor?u‘ri:.l-ﬁogen’li: vs.. carcinogenic effects is due to the different ntho&_--o# tine weighting used to
estimate the value.

fwoodstock. _ZDZ_O.R_A! CE-1.w20

10715/91_
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Table M-6
.CIIROHIC DAILY INTAKE AND ASBSORBED DOSE ESTIMATES

Woodstock Landfitl NPL Site Remedial Investigation
Woodsatock, Illinois

Medium: Sediment Population: Trespasser
Source Area: Wetlands Land Use: Current Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
CONCERN
Oermal Contact Ingestion Inhalation Dermal Contect Ingestion Inhalation.
VOLATILES
2-Butanone 9.3e-08 7.2¢-10 0.0e+00 1.3e-08 1.0e-10 0.0e+00
Toluene 5.7¢-07 4.4e-09 0.0e+00 8.2¢-08 6.3¢-10 0.0¢+00
SEMIVOLATILES
Phenol 6.8e-06 5.3e-08 0.0e+00 9.8e-07 7.5¢-09 0.0e+00
1,2-Dichlorobenzene 6.2¢-07 4.8e-09 0.0e+00 8.9¢-08 6.8e-10 0.0e+00
&-Methylphenol 1.1e-06 8.6e-09 0.0e+00 1.6e-07 1.2¢-09 0.0e+00
Benzoic Acid 1.2e-06 9.1e-09 0.0e+00 1.7e-07 1.3e-09 0.0e+00
Fluoranthene 7.5e-07 5.8e-09 0.0e+00 1.1e-07 8.2¢-10 0.0e+00
bis(2-ethylhexyl )phthalate 7.5e-06 5.8e-08 0.0e+00 1.1e-08 8.2e-09 0.0e+00
METALS
Chromium VI 8.6e-06 2.0e-06 0.0e+00 . 1.2e-06 2.8e-07 0.0e+00
Copper 3.0e-05 6.9e-06 0.0e+00 4.3e-06 9.9e-07 0.0e+00
Mercury 6.2e-08 t.4e-08 0.0e+00 8.9¢-09 2.1¢-09 0.0e+00
Nickel 5.7e-05 1.3¢-05 0.0e+00 8.1e-06 1.9e-06 0.0e+00
Selenium 6.0e-07 1.4e-07 0.0e+00 8.6e-08 2.0e-08 0.0e+00
Thallium 7.7e-07 1.8e-07 0.0e+00 1.1e-07 2.5e-08 0.0e+00
Tinc 1.7e-04 3.9e-05 0.00+00 2.4e-05 5.5e-06 0.0e+00

Notes:

1. Absorbed doses were calculated for.dermal contact with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; uhereas for
carcinogenic effects, the (Dl is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
the'col fo'l; noncl:arcinogemc vs. carcimgenic effects is due to the dlfferent methods of time uemhtinu used to
estimate the value.

[woodstock.2020.RA)CF-1 .w20
10715/91
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Table N-7
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Ambient Air Population: 0ff-Site Resident
Source Area: Landfill Gas Land Use: Current Land Use Scenario
NONCARCINOGENS (mg/kg-d) . ) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL . i
CONCERN o
Inhslation Inhalation
VOLATILES
Chloroethane 1.4e-05 6.1e-06
Senzene . 8.20-068 3.5¢-06
Toluens 5.7e-06 2.4e-06
Chlorobenzéne 6.5¢-06 2.8e-06
Ethylbenzene 1.6e-05 6.7e-06
Xylenes (mixed) 2.2¢-05 9.5¢-06
Freon 6.3¢-06 2.7e-06
4-Ethyl Toluene 9.1¢-06 3.9e-06
1,3,5-Trimethylbénzene 4.0e-06 1.7e-06
1,2,4-Ti{methylbenzene 1.8e-05 - : 7.8¢-06

(s) Values not available for Freon-114, dichlorodifluoroethane used.
(b) Vatues for éthyl toluene not available, toluene used instead.
(c) Vvatués for trimethylbeniene not available, toluene used instead.

Notes:

1. A?lo;be:‘dd?ses: ‘were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the medium. '

2. For noncarcinogenic effects, the chromic daily inteke (CDI) {s averaged over the exposure period; whereas for.

: carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference betweén
theiml f'o; mnfnrclhogenic vs. carcinogenic effects is due to the différent methods of time weighting used to
estimate the value.

(woodstock.2020.RAICG- 1 .w20
10/31/91
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Table M-8
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landffll NPL Site Remedial Investigation
tock, lllinois

Medium: Ambient Ailr Population: Park User _
Source Area: Landfill Gas Land Use: Future Lend Uge Scenario

NONCARCINOGENS (wmg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL i
’ CONCERN
Inhatstion * Inhalation .
VOLATILES

Chloroethane 1.40-06 5.9¢-07
Benzens 7.8e-07 3.4e-07
Toluene 5.5¢-07 2.3e-07
Chlorobenzene 6.2¢-07 2.7e-07
Ethylbenzene 1.50-06 6.4e-07
Xylenes (mixed) 2.1e-06 9.1e-07
Freon : 6.1e-07 2.68e-07
&-Ethyl Toluene 8.8e-07 3.8e-07
1,3,5-Trimethylbenzene 3.8e-07 1.6e-07
1,2,4-Trimethylbenzene - 1.8¢-06 7.5¢-07

(a) Values not available for Freon-114, dichlorodifluoroethane used.
{b) Values for ethyl toluene not svailable, toluens used instead.
£¢) Values for trimethylbenzene not aval l.‘lc, toluene used instead.

Notes:

1. Abdorbed doses were calculated for dermal contect with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) {s averaged over the exposure period; whereas for
carcinogenic effects, the CDI (s averaged over a lifetime ({.e., 70 years). Therefore, the difference between
the Cp1 10; mncl-rclmgenlc vs. carcinogenic effects is due to the different methods of time weighting used to
e¢stimate the value.

Iwoodstock.2020.RA] FA-1.w20
10/31/91
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Table M-9
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodatock Landfill NPL Site Remedial Investigation
Woodstaock, Illinofls

Medium: Surface Sofl Population: Park User
Source Area: Landfill Land Use: Future Use Scenario
' MNONCARCINOGENS (mg/kg-d) - CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL ) L ,
CONCERN
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation
SEMIVOLATILES
&-Chloroaniline 1.2¢-06 1.4e-07 0.0e+00 5.3e-07 Oe-08 0.0e+00
Dimethylphthalate 6.1e-07 7.0e-08 0.0e+00 2.6e-07 3.0e-08 0.0e+00
snanthrene 4.8e-07 . 5.5¢-08 0.0e+00 2.1e-07 2.40-08 0.0e+00
0i-n-butylphthalate 1.50-06 1.7e-07 0.0e+00 6.3e-07 7.2¢-08 0.0e+00
Fluoranthene 1.40-06 1.5¢-07 0.0e+00 5.8e-07 6.6e-08 0.0e+00
Pyrene 1.6e-06 1.8e-07 0.0e+00 6.8e-07 7.8e-08 0.0e+00
Butylbenzylphthalate 1.8¢-06 2.0e-07 0.0e+00 7.6e-07 8.7e-08 0.0e+00
“Benzo(s)anthracene - 9.8¢-07 1.1e-07 ‘0.0e+00 4.2e-07 4.8e-08 0.0e+00
Chrysene 1.1e-06 1.3e-07 0.0e+00 4.70-07 5.4e-08 0.0e+00
Benzo(b)fluoranthene 4.2¢-08 4.0e-07 0.0e+00 1.8e-06 2.1e-07 0.0e+00
8enzo(k)fluoranthene 4.2¢-06 4.8e-07 0.0e+00 1.8¢-06 2.1e-07 0.0e+00
" Benzol(a)pyrene 1.0e-06 1.2¢-07 0.0e+00 4.5e-07 5.1e-08 0.0e+00
ldeno(1,2,3-cd)pyrene 6.1e-07 7.0e-08 0.0e+00 2.60-07 .0e-08 0.0e+00
Dibenz(a,h)anthracene 2.9e-07 3.4e-08 0.0e+00 - 1.3e-07 1.4e-08 0.0e+00
Benio(g,h, i perylene 6.8e-07 7.7e-08 0.0e+00 2.9e-07 3.3e-08 0.0e+00
Total I-:-g_rcin_oo-n ¢ PAlis 1.3e-05 1.4e-06 0.0e+00 5.4e-06 6.1e-07 0.0e+00
METALS
Arsenic. 1.0e-06 3.6e-06 0.0e+00 4.5e-07 1.5e-06 0.0e+00
‘Barium ‘8.40-05 2.9e-04 0.0e+00 3.6e-05 1.2¢-04 0.0e+00
Cadiiiun (food/sofl) 4.7e-07 1.6e-06 0:0e+00 2.0e-07 6.9e-07 0.0e+00
Chromium V1 1.5¢:05 5.3e-05 0.0e+00 . 6.6e-06 2.3e-05 0.0e+00 -
Copper 1.2¢-04 4.1e-04 0.0e+00 5.2e-05 1.8e-04 0.0e+00
Mercury 4.5¢-07 1.5e-06 0.0e+00 1.9¢-07 6.6e-07 0.0e+00
Nickel 1.1e-05 3.6e-05 0.0e+00 4.5e-06 1.5e-05 0.0e+00
silver 2.1e=06 7.2e-06 0.0e+00 9.0e-07 3.1e-06 0.0e+00
2inc T.4e-04 - 4.8e-04 0.0e+00 6.0e-05 2.1e-04 0.0e+00
Notes: _ .
1. A?aom?tu were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the um, .

2. For noncarcinogenic effects, the chromic daily intake (CDI) {s averaged over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
the‘col' fo;“ hoh{:uré'lﬁb'geﬂic vs. carcinogenic effects is due to the different methods of time weighting used to
-estimate the value. :

{woodstock.2020.RAYFB-1 .w20

10/715/91
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. Table M-10
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landffll NPL Site Remedial Investigation
Woodstock, Itlinois

Medium: Surface Water Population: Perk User’
Source Ares: Kishwaukee Creek Land Use: Future Use Scemario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
CONCERMN
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhatation

METALS )

Sarium 5.7e-06 1.2¢-06 0.0e+00 2.4e-06 5.1e-07 0.00+00

2inc ' 1.40-05 2.9¢-06 0.0e+00 6.0e-06 1.3e-06 0.0e+00

1. Agc:'r.he:“ dl‘nu were calculated for dermal contect with the medium, and intakes were calculated for ingestion
of the um,

2. For noncarcinogenic effects, the chromic daily inteke (CD1) is averaged over the exposure period; whereas for
carcinogenic effects, the CD! {s averaged over & Lifetime (i.e., 70 ¥un). Therefore, the difference between
t_ho'ml fo'.l; nuul:arcinogmic ve. carcinogenic effects is due to the different methods oi time weighting used to
estimste the value. ) -

Iwoodstock.2020.RA1FC-1.w20
10715/91
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Table N-11
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, 1llinols

Medium: Surface Water . Populntion- Park User
Source Area: Wetlands. Lend Use: Future Use Scemar{o
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
‘CHEMICAL OF POTENTIAL -
CONCERN :
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhatation
METALS
Arsenic 1.9e-07 3.9e-08 0.0e+00 8.0e-08 1.7e-08 0.0e+00
Barium 1.7e-05 3.6e-06 0.0e+00 7.4e-06 1.5¢-06 0.0e+00
Copper 1.1e-06 2.3e-07 0.0e+00 4.60-07 9.8e-08 0.0e+00
Lead 4.1e-07 8.6e-08 0.0e+00 1.8¢-07 3.7e-08 0.0e+00
Manganese S.0e-05 1.0e-05 0.0e+00 2.1e-05 4.5¢-06 0.0e+00
Nickel 1.1e-05 2.3¢-06 0.0e+00 4.7e-06 9.8e-07 0.0e+00
2inc. 2.0e-05 4.3e-06 0.0e+00 8.8e-06 1.8¢-06 0.0e+00
Notes:
1. Absorbed doses were calculated for dermal contact with the medium, and intskes wers calcullted for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake wou is avcnned over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a Lifetime (f.e., 70 rlrc). Therefore, the difference between
the‘col fo; nm:l:-rcimgenlc vs. carcinogenic effects is due to the different methods of time weighting used to
estimate the value.
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Teble M-12
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial lnvestigation
Woodstock, Illinois

Medium: Sediment Population:: Park User
Source Area: Kishwaukee Cresk Lend Use: Future Use Scenario
o NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL .
CONCERN
. Dermal Contact Ingestion Inhaletion Dermal Contact Ingestion Inhalation
METALS
Chroaium VI 3.7e-06 7.1e-07 0.0e+00 1.6e-06 3.0e-07 0.0e+00
Manganese 6.0e-05 1.1e-05 0.0e+00 2.6e-05 4.9¢-06 0.0e+00
Nickel 5.8¢-06 1.1e-06 0.0e+00 2.5¢-06 4.8e-07 0.0e+00
2inc 1.00-04 2.0e-05 0.0e+00 4.50-05 8.6e-06 0.0e+00
Notes:
1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calcutated for ingestion

of the medium.

2. For noncarcinogenic effects, the chromic deily intake (CDI) is averaged over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference batween
tllo'col fo't" mncllrclmenie vs. carcinogenic effects is due to the different methods of time weighting used to
estinate the value.
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Table M-13
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Woodstock Landfill NPL Site Remedial Investigation

tock, Iilinois
Medium: Sediment Population: Park User
Source Area: Wetland Land Use: Future Use Scenario
' NONCARCINOGENS (mg/kg-d) ' _ CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
CONCERN _ S o
Dermal Contact' Ingestion Inhslation Dermal Contsct Ingestion Inhalation
VOLATILES
2-8utanone 9.2¢-08 5.9¢-10 0.0 . : 3.9¢-08 2.5¢-10 0.0
Toluene. 5.6e-07 3.6e-09 0.0 . 2.4e-07 1.5¢-09 0.0
SEMIVOLATILES
Phenal 6.8e-06 4.3¢-08 0.0 2.9¢-06 1.8e-08 0.0
1,2-Dichiorobenzene 6.1e:07 3.9¢-09 0.0 2.6e-07 1.7e-09 0.0
t-leth {phenol - 1.1e-06 7.0e-09 0.0 4.7e-07 3.0e-09 0.0
Senzoic Acid 1.2e-06 T.ke-09 0.0 5.0e-07 3.2¢e-09 0.0
Fluoranthene T.4e-07 4.7e-09 0.0 3.2e-07 2.0e-09 0.0
bis(2-ethylhexyl )phthatate ’ 7.40-06 4.7e-08 0.0 3.20-08 2.0e-08 6.0
' METALS
Chromium VI 8.5¢-06 1.6e-06 0.0 3.6e-06 6.9e-07 0.0
Copper 2.90-05 5.6e-06 0.0 1.3¢-05 - 2.4e-06 0.0
Mercury 6.1e-08 1.2e-08 0.0 2.60-08 5.0e-09 0.0
Nickel 5.6e-05 1.1e-05 0.0 2.4e-05 4.6e0-06 0.0
Selenfum $.9e-07 1.1e-07 0.0 2.5e-07 4.8e-08 0.0
Thallium 7.6e-07 1.4e-07 0.0 3.2e-07 6.2¢-08 0.0
Zine 1.6e-04 3.1e-05 0.0 7.1e-05 1.3e-05 0.0
Notes: ) .
1. Absorbed doses were calculated for derimal contact with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncercinogenic effects, the chromic dail (y intake (CDI) {s averaged over the exposure period; whereas for
carcinogenic effects, the (DI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
theiwl fo; nonfnrcinogemc vs. carcinogenic effects is due to the different methods of tine weighting used to
estimate the value.
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Table M-14
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation-
. Woodatock, 1llinois

Medium: Ambient Air Population: On-Site Resident
Source Area: Landfill Gas Land Use: Future Land Use Scenario
) NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL -
CONCERN
Inhalation Inhalation
VOLATILES
Chloroethane 1.40-05 6.1¢-06
Benzene 8.2¢-06 3.5¢-06
Toluene 5.7e-06 2.4e-06
Chlorobenzene 6.5¢-06 2.8e-06
Ethylbenzene 1.6e-05 6.7e-06
Xylenes (mixed) 2.2¢-05 9.5¢-06
Freon 6.3¢-06 2.7e-06
&-Ethyl Toluene 9.1e-06 3.9¢-06
1,3,5-Trimethylbenzene 4.0e-06 . 1.7e-06
1,2,4-Trimethylbenzene . 1.8e-05 7.8e-06

(a) Velues not available for Freon-114, dichlorodifluoroethane used.
(b) Values for ethyl toluene not avaf hbl:‘lteluem used instead.
8,

(c) Values for trimethylbenzene not avafl toluene used fnsteed.

Notes:

1. A?to;ba:d dlina were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the medium. :

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for
carcinogenic effects, the C01 is aversged over a lifetime (i.e., 70 rs). Therefore, the difference between
t_!!:_'ml fO'l; nonc _l_nrclnogmic vs. carcinogenic effects is due to the different methods of time weighting used to
estimate the value.
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Table M-15
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Uoodstock Landfill NPL Site Remedial Investigation
Woodstock, 1llinois

Medium: Surface Soil . Populltlon. On-Site Resident
Source Arel. Landfill and Use: Future Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL ) . L .
CONCERN R
Dermal Contact Ingestion inhalation Dermal Contsct Ingestion Inhalation
SEMIVOLATILES
4-Chloroaniline . 3.1e-06 3.5e-07 0.0 1.3¢-06 1.5e-07 0.0
nlmthylphtmlltc 1.5¢-06 1.8e-07 0.0 6.6e-07 7.5¢-08 0.0
Phenanthrene 1.2¢-06 1.4e-07 0.0 S.20-07 5.9¢-08 0.0
Di-n-butylphthalate 3,.7¢-06 4.2¢-07 0.0 1.60-06 1.8e-07 0.0
Fluoranthens J.4e-06 3.9e-07 6.0 1.4e-06 1.Te-07 0.0
Pyrene 4.0e-06 4.6e-07 0.0 .Te-06 2.0e-07 0.0
Butylbenzylphthalate 4.4e-08 S.1e-07 0.0 1.9¢-06 2.2e-07 0.0
lcnzo(-nnthrlcem 2.5e-06 2.8e-07 0.0 1.1e-06 1.2¢-07 0.0
r 2.8e-06 3.2e-07 0.0 1.2¢-06 1.4e-07 0.0
lenzo(b)f uoranthene 1.1e-05 1.20-06 0.0 4.5¢-06 5.2e-07 0.0
Benzo(k)fluoranthene 1.1e-05 1.2¢-06. 0.0 4.5¢-06 5.2e-07 0.0
8enzo(a)pyrene 2.6e-06 3.0e-07 0.0 1.1e-06 1.3e-07 0.0
Ideno(1,2,3-éd)pyrens 1.5¢-06 1.8e-07 0.0 6.6e-07 7.5¢-08 0.0
leenz(-,h)nnthncem 7.40-07 8.4e-08 0.0 3.2e-07 3.6e-08 0.0
Benzo(g,h, i )perylene 1.7e-06 1.9e-07 0.0 7.20-07 8.3e-08 0.0
Total Carcinogenic PAHs 3.1e-05 3.6e:06 0.0 1.30-05 1.50-06 0.0
METALS
Arsenic 2.6e-06 9.0e-06 0.0 1.1e-06 3.8e-06 0.0
Barium 2.1e-04 7.2¢-04 0.0 9.0e-05 3.1e-04 0.0
Cadmium (food/soll) 1.20-06 4.,0e-06 0.0 5.0e-07 1.7e-06 0.0
Chromium VI 3.8e-05 1.3e-04 0.0 1.6e-05 5.6e-05 0.0
Copper 3.0e-04 1.0e-03 0.0 1.3e-04 4.4e-04 0.0
Mercury T.1e-06 3.9e-06 0.0 4.8e-07 1.7e-06 . .0.0
Nickel 2.6e-05 9.00-05 0.0 1.1e-05 3.9¢-05 0.0
Silver 5.3e-06 1.8e-05 0.0 2.3¢-06 7.7e-06 0.0
2ine . - 3.5e-04 1.2¢-03 0.0 1.5e-04 5.2e-04 0.0
Notes:
1. ano;be:e:?ael were calculated for dermal contact with the medium, and intakes were calculated for inaestion
of the um

2. For noncarcinogenic effects, the chromic defly intake (CDI) is averaged oveéf ‘the exposure périod; whereas for
carcinogenic effects, the CO1 {s averaged over a lifetime (i.e., 70 years). Therefore, the. difference between -
theicol fo; nonflrcinogenk vi. carcinogenic effects {4 due to the different methods of time weighting used to
estimate the value.
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Table K-16
CHRONIC DAILY INTAKE NID"ABSQIED DOSE ESTIMATES

Woodstock Landfill NPL 'Slte Remedial Investigation
Voodstock, IlLinois

‘Medium: Vegetables Population: On-Site Resident
Source Area: Landfill Surface Sofl Land Use: Future Use Scenario
o NONCARCINOGENS (wg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL )
CONCERN ]
Dermal Contect Ingestion Inhalation Dermal Contect Ingestion Inhalation
SEMIVOLATILES
4-Chloroaniline 0.0e+00 2.8¢-06 0.0e+00 0.0e+00 1.2¢-06 0.0e+00
Dimethylphthalate 0.0e+00 1.4e-06 0.0e+00 0.0e+00 6.0e-07 0.0e+00
Phenanthrene 0.0e+00 1.1e-06 0.0e+00 0.0e+00 4.7e-07 0:0e+00
Di-n-butylphthelate 0.0e+00 - 3.3¢-06 0.0e+00 0.0e+00 1.4e-08 0.0e+00
Fluoranthene 0.0e+00 3.1e-06 0.0e+00 0.0e+00 1.3e-06 0.0e+00
Pyrens 0.0e+00 3.60-06 0.0e+00 0.0e+00 1.6e-06 0.0e+00
Sutylbenzylphthalate 0.0e+00 4.0e-06 0.0e+00 0.0e+00 1.7e-06 0.0e+00
Senzo(a)anthracene 0.0e+00 2.2¢-06 0.0e+00 0.0e+00 9.5e-07 0.0e+00
Chrysene 0.0e+00 2.5¢-06 0.0e+00 0.0e+00 1.1e-06 0.0e+00
Benzo(b)fluoranthene 0.0e+00 9.6e-06 0.0e+00 0.0e+00 4.1e-06 0.0e+00
Benzo(k)fluoranthene 0.0e+00 - 9.6e-06 0.0e+00 0.0e+00 4.1e-06 0.0e+00
Benzo(a)pyrene. 0.0e+00 2.4e-06 0.0e+00 0.0e+00 © 1.0e-06 0.0e+00
1deno(1,2,3-cd)pyrene 0.0e+00 1.4e-06 0.0e+00 0.0e+00 6.0e-07 0.0e+00
Dibenz(a, h)anthracene 0.0e+00 6.7e-07 0.0e+00 0.0e+00 2.9e-07 0.0e+00
Benzo(g, h, 1 )perylene 0.0e+00 1.5¢-06 0.0e+00 0.0e+00 6.6e-07 0.0e+00
Total c-rc‘mgen ¢ PANs 0.0e+00 2.8e-05 0.0e+00 0.0e+00 1.2¢-05 0.0e+00
METALS
Barfum 0.0e+00 2.5e-02 0.0e+00 0.0e+00 1.1e-02 0.0e+00
Cadmiun (food/soil) 0.0e+00 1.4e-04 0.0e+00 0.0e+00 5.9¢-05 0.0e+00
Chromium V1 0.0e+00 5.8e-05 0.0e+00 0.0e+00 2.5e-05 0.0e+00
Copper 0.0e+00 2.2¢-02 0.0e+00 0.0e+00 . 9.5¢-03 0.0e+00
Mercury 0.0e+00 2.1e-05 0.0e+00 0.0e+00 8.9¢-06 0.0e+00
Nickel 0.0e+00 3.8e-03 0.0e+00 0.0e+00 1.60-03 0.0e+00
Silver 0.0e+00 6.1e-04 - ; 0.0e+00 0.0e+00 2.6e-04 0.0e+00
2inc . 0.0e+00 1.2e-02 0.0e+00 0.0e+00 5.3e-03 0.0e+00
Notes:
1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) {s aversged over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
theiml fo; mlarcimgenic vs. carcinogenic effects s due to the different methods of time weighting used to
estimate the value.
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Table M-17
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfitl NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Leachate as Groundwater Population:  On-Site resident
Source Area: Landfill Land Use: Future Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL .
’ CONCERN ; 5
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation
—_ VOLATILES '
1,2-Dichloroethens (trans) 9.5¢-05 5.2e-04 2.20-04 4.1¢-05 2.2e-04 9.6e-05
Senzene 9.2¢-06 4.60-04 2.0e-04 3.9e-08 2.0e-04 8.4e-05
Toluene 1.2e-05 6.5e-05 2.80-05 S.1e-06 2.8e-0% 1.2¢-05
Chlorobenzene 4.8e-05 2.6e-04 1.1e-04 2.0e-05 1.1e-04 4.8¢-05
Xylenes (mixed) 4.7e-06 2.60-04 t.1e-04 2.0e-06 1.1e-04 4.8¢-05
SEMIVOLATILES

1,4-pichlorcbenzene - 1.2¢-06 - 2.60-04 6.2¢-05 - 5.1e-07 1.1e-04 2.7e-05
&-Methylphenol 1.0e-06 6.3¢-05 1.6e-05 &.4e-07 2.8e-05 6.7e-06
Benzolc Acid 8.0e-06 1.8e-03 4.2¢-04 3.4e-06 7.5-04 1.80-04
Maphthalene 5.0e-06 1.1e-03 2.7e-04 2.1e-06 4.Te-04 1.1e-04
Pentachiérophénol 4.60-07 9.80-05 . 2.30-05 1.9e-07 4.2¢-05 1.0e-05

METALS .
Ant imony 2.7e-06 9.80-04 0.0e+00 1.1e-08 4.2¢-04 0.0e+00
Arsenic 9.0s-08 3.53e-03 0.0e+00 3.9e-06 1.4e-03 0.0e+00
Berium 9.6e-04 3.5e-01 0.0e+00 4. 1e-04 1.5¢-01 0.0e+00
Beryllium 2.1e-06 7.6e-04 0.0e+00 8.9e-07 3.3e-04 0.0e+00
Cadnium (water) 2.9e-05 1.1e-02 0.0e+00 1.3e-05 4.6e-03 0.0e+00
Chromium V1 1.7e-04 4.6e-02 " 0.0e+00 . T.4e-05 2.0e-02 0.0e+00
Cobatt 4.8¢-05 1.8e-02 0.0e+00 2.1e-05 7.6e-03 0.0e+00
Copper 9.6e-04 3.5¢-01 0.0e+00 4.1e-04 1.5e-01 ‘0.0et00
Lead 1.6e-03 5.9e-01 0.0e+00 6.8e-04 2.5e-01 0.0e+00
Manganese 2.8¢-03 1.0e+00 0.0e+00 1.2¢-03 4.3e-01 0.0e+00
Mercury 5.0e-07 1.9e-04 0.0e+00 2.20-07 7.9e-05 0.0e+00
Nickel 1.3¢-03 4.9e-01 0.0e+00 S.7e-04 2.1e-01 0.0e+00
Selenfum 1.8e-06 6.7¢-04 0.0e+00 7.8e-07 2.9e-04 0.0e+00
silver S.1e-06 1.9e-03 0.0e+00 2.2e-06 8.1e-04 0.0e+00
* Thallfium 1.4e-06 5.0e-04 0.0e+00 5.8e-07 2.1e-04 0.0e+00
Vanadium 1.2e-04 4.3e-02 0.0e+00 5.0e-05 1.8e-02 0.0e+00
2inc 1.6e-02 6.0e+00 0.0e+00 7.0e-03 2.6e+00 0.0e+00
Cyanide 5.3e-06 2.0e-03 0.0e+00 2.3e-06 8.4e-04 0.0e+00

Notes:

1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calculated for ingestfon of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for carcinogenic effects, the CDI
{s averaged ovér a lifetime (i.e., 70 years). Therefore, the difference between the €01 for carcinogenic vs. carcinogenic effects is due to
the different methods of time weighting used to estimate the value. o
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CHEMICAL OF POTENTIAL
T CONCERN

Table M-18
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL $ite Remedial Investigation
Woodstock, Iilinols

Medium: Surface Water

on-Site resident
Source Area: Kishwaukee Creek

Future Use Scenario

Population:
Land Use:

e N a e G e

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)

METALS

farium
2inc

“Otﬁﬂ_:

Dcﬂ-'l Contact Ingestion inhalation Dermal Contact lmntlon.. inhalation
9.8¢-06 2.0e-06 0.0 4.2¢-06 8.80-07 0.0
2.4e-05 5.0e-06 0.0 1.0e-05 2.2¢-06 0.0

1. Absorbed doses were calculated for dermal contact with the medium, and intakes were calculated for ingestion

of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for

carcinogenic effects, the (D1 is averaged over a lifetime (i.e., 70 years).

Therefore, the difference betueen

the €01 for noncarcinogenic vs. carcinogenic effects s due to the different methods of time weighting used to

g‘l’t'lllt. the value.
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Yable M-19
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL $ite Remedial Investigation
Woodstock, Illinols

Medium: Surface Wster Population: On-Site resident
Source Area: Wetlands Land Use: Future Use Scenario
NONCARCINOGENS ‘(mg/kg-d) CARCINOGENS (wmg/kg-d)
CHEMICAL OF POTENTIAL )
. CONCERN i
Dermal Contsct Ingestion Inhatation Dermal Contsct Ingestion Inhalation
MNETALS
Argenic 3.2¢-07 " 6.7e-08 0.0 1.4e-07 2.9e-08 0.0
Barfum 2.9¢-05 6.2¢-06 0.0 1.3¢-05 2.7e-06 0.0
Copper 1.9e-08 3.9e-07 0.0 - 8.0e-07 1.7e-07 0.0
Lead T.0e-07 1:5¢-07 0.0 - 3.0e-07 6.30-08 0.0
Manganese 8.5¢-05 1.8¢-05 0.0 3.6e-05 T.7e-06 0.0
Nickel . 1.9¢-05 3.9¢-06 0.0 8.0e-06 1.7e-06 0.0
2inc 3.5¢-05 T.4e-06 0.0 1.5¢-05 3.2¢-06 0.0
Notes:
1. Absorbed doses were calculated for dervial contact with the medium, snd intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (COI) {s averaged over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 yeirs).. Theréfore, the difference between
th:icol fo; noml:-rclﬁogmlc va. carcinogenic effects s due to the different methods of time weighting used to
estimate the value.
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Teble N-20
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinoils

Medium: Sediment Population: On-Site resident
Source Area: Kishwaukee Creek Land-Use: Future Use Scenario
] NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL :
CONCERN '
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Irhalation
METALS
Chromium VI 6.40-06 1.2¢-06 0.0 2.Te-06 5.2¢-07 0.0
Manganese 1.0e-04 2.00-05 0.0 &.4e-05 8.4e-06 0.0
Nicket 1.0e-05 1.9e-06 0.0 4.30-06 8.2e-07 0.0
2inc 1.8¢-04 3.4e-05 0.0 7.7e-05 1.5¢-05 0.0
Notes:

1. Absorbed doses were calcutated for dermal contact with the medium, end intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic deily intake (CDI) is averaged over the exposure period; whereas for
carcinogenic effects, the CD1 is averaged over a lifetime (i.e., 70 rs). Therefore, the difference between
t_he'cbl fo,.l; mlardnogenlc vs. carcinogenic effects is due to the different methods of time weighting used to
estimate the vatue.
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Tabte N-21 -
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill WPL Site Remedial Investigation
Woodstock, Lllinois

Medium: Sediment Population: on-$ite resident
Source Area: Wetands Land Use: Future Use Scenarfo
- NONCARCINOGENS (mg/kg-d) . CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
' CONCERN j
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation
VOLATILES
2-Butanone 2.3e-07 1.5¢-09 0.0 . 9.9e-08 6.3e-10 0.0
Toluene 1.40:06 9.0e-09 0.0 6.0e-07 3.8e-09 0.0
SEMIVOLATILES
Phenol 1.7¢-05 1.1e-07 0.0 7.2¢-06 4.6e-08 0.0
1,2-Dichlorobenzene 1.5¢-06 9.8e0-09 0.0 6.6e-07 4.2¢-09 0.0
" 4=Nethylphenol 2.8¢-06 1.8e-08 0.0 1.2e-06 7.5e-09 0.0
8enzoic Acid : 2.9e-06 1.9¢-08 0.0 1.2¢-06 T.9¢-09 0.0
Fluoranthene: 1.80-06 1.2¢-08 0.0 7.9e-07 5.0e-09 0.0
bis(2-ethylhexyl )phthalate 1.8e-05 1.2¢-07 6.0 7.9e-06 5.0e-08 0.0
METALS
chromium VI 2.10-05 4.0e-06 0.0 9.10-06 1.7¢-06 0.0
Copper . T.4e-05 1.4e-05 0.0 3.2e-05 6.0e-06 0.0
Mercury 1.5e-07 2.9e-08 0.0 6.60-08 1.3e-08 0.0
Nickel 1.40-04 2.Te-05 0.0 6.0e-05 1.1¢-05 0.0
Selenium ) 1.5¢-06 '2.8e-07 0.0 6.40-07 1.2¢-07 0.0
Thallium 1.9¢-06 - .3.6e-07 0.0 8.1e-07 1.5¢-07 0.0
Zinc 4.1e-04 7.9e-05 0.0 1.8¢-04 3J.4e-05 0.0

Notes:

1. A?cb;be“d!dd?su were calculated for dermal contact with the medium, end intakes were calculated for ingestion
of the um.

2. For noncarcinogenic. effects, the chremic daily intake I(CDI") is averaged over the exposure period;.whereas for
cdrcinogenic effects, the €01 is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
the,‘l:m fo:; noml:ircinouenic vs. carcinogenic effects is due to the different methods of time weighting used to
estimate the value.

[woodstock.2020.RATFN-1.w20
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Teble N-22
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Indoor Air Population: Oon-Site Resident
Source Area: Landfill Gas Land Use: Future Land Use Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
" CONCERN :
inhaletion Inhalation
VOLATILES
Chloroethane : 8.2¢-03 . - 3.5¢-03
Benzene 4.7e-03 2.0e-03
Toluene 3.3e-03 1.4e-03
Chlorobenzene 3.7e-03 ) 1.6e-03
Ethylbenzene 8.9e-03 5.8e-03
Xylehes (mixéd) 1.3e-02 5.4e-03
freon 3.6e-03 1.60-03
4~Ethyl Toluene 5.2e-03 2.2e-03
1,3,5-Trimethylbenzene 2.5¢-03 T 9.8e-04
1,2,4-Trimethylbenzene 1.0e-02 4.5e-03

(a) Values not available for Freon-114, dichlorodifluoroethane used.
(b) Vilues for ethyl toluene not available, toluene used instead.
(c) Values for trimethylbenzene not avail.‘le, toluene used instead.

Notes:

1. Absorbed doses were calculated for dermal contact with the medium, end intakes were calculated for ingestion
of the medium. ‘

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for
carcinogenfc effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
the CDI for noncarcinogenic vs. cgrclmenlc effects {s due to the different methods of time weighting used to

estimate the value.

{woodstock.2020.RA) FS-1.w2
10/15/91
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Table M-23
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Lendfill NPL Site Remedial Investigation
Woodstock, l_lumh .

Hedium: Ambient Afir Population: Off-Site Resident
Source. Area: Landfill Gas Land Use: Future Land Use Scenario
: NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL _ ) . )
- CONCERN
Inhalation Inhalation
VOLATILES :

Chloroethane : 1.4e-05 6.10-06
Benzene 8.2¢-06 3.5e-06
Toluene . 5.7e-06 2.he-06
Chiorobenzene 6.5¢-06 2.8e-06
Ethylbenzene 1.6e-05 6.7e-06
Xylenes (mixed) 2.2¢-05 9.5¢-06
: Freon 6.3¢-06 2.7e-06
4-Ethyl Toluene 9.1¢-06 . 3.9e-06
1,3,5-Trimethylbenzens . 4.0e-06 1.7e-06
1,2,4-Trimetliylbenzene 1.80-05 7.8e-06

(o) Values not available for Freon-114, dichlorodifluoroethsne used.
(b) Vslues for ethyl toluene not aval Lable, toluene used instead.
(c) Vatues for triméthylbenzene not nv.un‘lo, toluene used instead.

Notes:

1. Al'uom:u were calculated for dermal contact with the medium, end intutu were calculated for ingestion
of the um,

2. For noncarcinogenic effects, the chromic daily intake (ml) is aversged over the exposure period; wheress for
carcinogenic effects, the CDI is aversged over a lifetime (i.e., 70 rs). Therefore, the difference between
thoicol fo; nu\:l:lrcinogenic vs. carcinogenic effects {s due to the differént methods of timé weighting used to
estimate the value.

{woodstock.2020.RA}FO-1 .20
10/31/91
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Table N-24
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstack Landfill NPL Site Remedial lnvestigation
Woodstock, Illinois

Medium: Groundwater Population: 0ff-Site resident
. Source Area: Upper Aquifer Land Use: Future Uge Scenario
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
i CONCERN
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhatation .

VOLATILES
Vinyl chloride 1.3e-04 6.8e-04 2.9e-04 5.4e-05 2.9e-04 1.3e-04
Acetone 3.0e-05 1.6e-04 7.0e-05 1.3e-05 7.0e-05 3.0e-05
1,2-0fchlaroethene (trans) 1.8e-05 9.8e-05 4.2¢-05 7.7e-06 4.2e-05 1:8e-05
Benzene 2.6e-06 1.3e-04 5.6e-05 1.1e-06 5.6e-05 2.4e-05

SEMIVOLATILES
bis(2-ethylhexyl)phthalate 8.4e-10 1.6e-04 3.9e-05 3.6e-10 7.0e-05 1.7e-05
METALS

Ant imony 6.0e-07 2.2¢-04 0.0e+00 2.6e-07 9.5e-05 0.0e+00
Arsenic 1.7e-06 6.2e-04 0.0e+00 7.3e-07 2.Te-04 0.0e+00
Sarium 4.6e-05 1.7e-02 0.0e+00 2.0e-05 7.3e-03 0.0e+00
Manganese 9.6e-05 3.5¢-02 0.0e+00 4.1e-05 1.5e-02 0.0é+00
Nickel 4.20-06 1.5¢-03 0.0e+00 1.8e-06 6.5¢-04 0.0e+00
Vanadium 5.0e-07 1.8e-04 0.0e+00 2.1e-07 7.8e-05 0.0e+00
Zinc 5.0e-05 1.8e-02 0.0e+00 2.1e-05 7.9e-03 0.0e+00
Cyanide 1.2e-06 4.20-04 0.0e+00 4.9e-07 1.8e-04 0.0e+00

Notes:

1. Absorbed doses were calculated for dermsl contact with the medium, and intekes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic dally inteke (CDI) {s averaged over the exposure period; whereas for
carcinogenic effects, the CDI is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
t'be‘.cnl fo; non:l:urcinogu\ic vs. carcinogenic effects is due to the different methods of time weighting used to
estimate the velue.

[woodstock.2020.RA) FP-1.w20
10715791
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Table M-25
CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedial lnvestigation
Woodstock, Illinois

Medium: Surface Water Population: off-Site resident
Source Area: Kishwaukee Creek Land Use: Future Use Scenarfio .
NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)
CHEMICAL OF POTENTIAL
I CONCERN
Dermal Contact Ingestion Inhatation Dermal Contact Ingestion trhalation
METALS
Saerium : 9.8¢-06 4.1e-06 0.0 4.2e-06 1.8¢-06 0.0
2inc 2.40-05 1.0e-05. 0.0 1.0e-05 4.3e-06 0.0
Notes:
1. A?qo;be:“dru were calculated for dermal contact with the medium, and intekes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) s averaged over the exposure period; whereas for
carcinogenic effects, the (D1 is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
t_l'_gei_co_l fq:; ﬁm:afél-munlc ve. corcinogenic effects is due to the different methods of time weighting used to
estimate the value.

{woodstock.2020.RA1FQ-1.u20
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Tdble M-26
CHRONIC DAILY INTAKE. AND ABSORBED DOSE ESTIMATES

Woodstock Landfill NPL Site Remedisl Investigation
Woodstock, Illinois

Medium: Sediment Poputation:  Off-Site resident
Source Ares: Kishwaukee Creek Land Usge: Future Use Scenarfo
NONCARCINOGENS (mg/kg-d) CARCINOGENS (wmg/kg-d)
CHEMICAL OF POTENTIAL
CONCERN
Dermal Contact Ingestion Inhalation Dermal Contact Ingestion Inhalation
METALS
Chromium VI 6.4e-06 2.4e-08 0.0 2.7e-06 1.0e-06 0.0
Manganese 1.0e-04 3.9¢-05 0.0 4.4e-05 1.7e-05 0.0
Mickel 1.0e-05 3.8e-06 0.0 4.3e-06 1.6e-06 0.0
0.0 7.7e-05 2.9e-05 0.0

2inc 1.8e-04 6.9e-05

Notes:

1. Absorbed doses were celculated for dermsl contsct with the medium, and intakes were calculated for ingestion
of the medium.

2. For noncarcinogenic effects, the chromic daily intake (CDI) is averaged over the exposure period; whereas for
carcinogenic effects, the (D! is averaged over a lifetime (i.e., 70 years). Therefore, the difference between
the‘cnl fo:‘- nontl:urcinooenie vs. carcinogenic effects is due to the different methods of time weighting used to
éstimate the value.

[woodstock.2020.RA] FR-1 .w20
10/15/91
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APPENDIX N

MODELING OF VOLATILE ORGANIC EMISSIONS FROM
' LANDFILL GAS
WOODSTOCK LANDFILL RI/FS SITE

Volatile organic compounds present in landfill gas at the Woodstock Landfill Site may
travel to the surface and be emitted to the atmosphere causing contamination of air at
the Site. The extent of this contamination was evaluated by modeling emissions of
VOCs contained in landfill gas based on Site conditions. The following is a discussion
of the models used to assess chemical emissions from the Site and their dispersion to
potential receptors located off-Site.

COMPOUND-SPECIFIC MODELED EMISSION RATE

The modeled impact for each pollutant was estimated using the modified Thibodeaux
model for landfills with internal gas generation, presented in Superfund Exposure
Assessment Manual (SEAM), U.S.EPA/540/1-88/001, Section 2.3.1.2(2). This model
provides a means of conservatively estimating emissions from the available Site specific
data.

The biological generation of landfill gas creates an upward movement, or convective
sweep, of contaminants present in the soil vapor phase. This convective sweep greatly
accelerates the upward migration and subsequent release of contaminants to the
atmosphere. Contributions from soil and gas diffusion are considered insignificant
compared to the convective sweep effect of this biogas generation. Results from this
model closely approximate those generated using the original Thibodeaux model that
included contributions from these other sources. § '

The accuracy of the model output is limited by the accuracy of the assumed value for
the mean landfill gas velocity in the soil pore spaces. For example, the effect of soil
moisture on landfill gas velocity is not accounted for, and may limit the accuracy of the
model in predicting emissions of soluble gases. This model assumed dry conditions at
the Site. If moist or wet conditions occur over most of the year, this model
conservatively over estimates chemical emissions of water soluble chemicals.



Remedial Investigation Report - Baseline Emission Esumnu
Woodstock Municipal Landfill Page 2
REVISION: Draft Juae 10, 1991

The following equation is used to estimate compound-specific emission rates:

Ei =Ci*Vy
where: '
E; = Emission rate of compound i (ug/m?2-sec)
C; = Concentration of compoun_d i in the soil pore spaces (ug/m3)
Vy = Mean landfill gas velocity in the soil pore spaces (m/sec)

C;, the concentration of compound i in the soil pore spaces, is taken to be the maximum
detected concentration of compound i, from the November 1990 landfill gas sampling
round. Analytical results were reported as part-per-billion, volume to volume (ppb v/v or
ppbv). These results were converted to units of ug/m3 (w/v) using the following formula,
presented in the SOP for the determination of VOCs in Ambient Air (Woodstock QAPP,
April 1990, Appendix F, page 18 of 22): . .\

Cis _MW; - ng/L
245

where:
Ci = concentration of compound i in landfill gas (ppb v/v)
MW; = molecular weight of compound i

Resiilts in ng/L are then converted to ug/m3 as follows:
(ng/L) * (1ug / 1000 ng) * (1000 L / 1 m3) = ug/m3

Vy, the mean landfill gas velocity in the soil pore spaces, was not determined at the Site.
The model provides an estimate of landfill gas velocity (i.e., 1.63e-05 m/sec). This estimate
was used to model emission for the Site and likely over estimates the Site's actual landfill
gas emission rate, based on the low (i.e., <2%) gas content measured in leachate
headwells.



Remedial Investigation Report Baseline Emission.Estimates
Wooditock Municipal Landfill : Page 3
REVISION: Draft June 10, 1991

This model, as presented in SEAM, includes a expression for the surface area of the
Landfill. This expf-ession has been dropped from the equation, because the landfill’s
surface area is included in the ISCLT model. The chemical specific emission rates units
have been appropriately changed to fit the ISCLT model requirements (i.e., ug/m2-sec).

DISPERS LI

The Industrial Source Complex Long-Term model (ISCLT) has been used to
characterize the long-term impacts on ambient air quality surrounding the Woodstock
Landfill as a result of releases of landfill gas containing VOCs. The ISCLT model was
developed under the auspices of the U.S. EPA. Model version number 90008 was used,
which is currently promulgated for regulatory purposes.

Many of the model inputs used were regulatory default options. These options
generally result in a conservative (i.e., high) estimate of contaminant air concentrations.
Rural dispersion coefficients were implemented based on the low population density in
the vicinity of the Site. No adjustment was made to account for minor variations in
topography, since the landfill surface elevation exceeds that the elevation of most of the
area surrounding the landfill.

The ISCLT model requires a statistical summary (STAR format) of hourly
meteorological data (e.g., wind speed, direction, etc.) as an input. In this study, a
meteorological data set collected over a five year period (1966-1970) from the National
Weather Service (NWS) station in Rockford, Illinois was processed into this format.
Ambient temperatures and mixing heights were averaged over this period for each
meteorological stability class. The wind instruments at the Rockford, Illinois NWS
were located 6.1 meters above the ground surface during the five year period data was
collected.

Wind direction was grouped into 16 sectors of 22.5 degrees each. Wind speeds were
grouped into classes of speed conforming to the six wind speed classes which are
defaults of the ISCLT model. Hours during which calm winds were recorded were
distributed over the two lower wind speed classes by standard methods, and the data set
was then renormalized.



Remedial Investigation Report Baseline Emission Estimates
Woodstock Municipal Landfill . . _ _P.I‘_g 4
REVISION: Draft - June 10, 1991

The wind rose (refer to Figure N-1) was drawn coinbini‘ng all stability class data into an
array by wind speed and direction. It otherwise represents meteorological data used to
model air impacts at the Site.

The landfill was modeled as a single, square area source. The landfill was
approximated as being 1250 feet (381.1 meters) on each side. The northwest corner of
the square used to represent the landfill was located close (0.55 meters west, 0.55
meters north) to the origin of the project geophysical grid. This was done to insure the
symmetry of the receptor grid. The height of the area source was modeled as 0.1 meter
above ground level.

The air dispersion model calculates air chemical concentrations at predetermined
locations which are input into the model. Each location has both an x and y coordinate.
The x model coordinates (coordinates) represents the direction either east (positive (+)
x coordinate) or west (negative (-) coordinate) of the landfill, while the y coordinates
represent the direction either north (postive y (+) coordinate) or south (negative (-) y
. coordinate) of the landfill. These locations are referred to as receptors. Receptors

were located on a regular grid with 100 meter spacing. This grid was centered on the

center of the modeled landfill in order to minimize the biasing of impacts due to
differences in the distance-to-receptor. Since the model will not calculate impacts for
receptors located within the area source (landfill), these receptors show zero as a
concentration in the model output (refer to page 7 of Attachment 1). The closest
receptors are located 9.45 meters from the boundary of the modeled landfill. A map of
the source area (landfill) and receptors is included (refer to Figure N-2).

The landfill was approximated by a single square area source to be able to moedel a unit
chemical emission rate of 1 ug per meter squared per sec (1 ug/m2-sec). The modeled
air chemical concentrations, based on the unit emission rate, at each receptor location
were output in micrograms per cubic meter (ug/m3)(Refer to page 7 of the Attachment
1). To calculate the chemical specific air concentration at a receptor location, the unit
concentration (U¢) at the receptor was multiplied by the ratio of the chemical specific
emission rate over the unit emission rate (1 ug/m2-sec). In this way, the concentration
of each chemical at a receptor location is calculated based on their respective
concentration in landfill gas.



Remedial Investigation Report ' Baseline Emission Estimatcs
Woodstock Municipal Landfill Page S
REVISION: Druft June 10, 1991

The following is the equation used to calculate chemical specific air concentrations at a

receptor location.
Re (xy) = Uc (xy) _%u_
where: ' '
Re(xy) = Air concentrgtlon for chemical i at the receptor with coordinates x
and y, (ug/m°)
Uc(xy) = Unit goncentratlon at the receptor with coordinates x and y,
(ug/m>; refer to page 7 of Attachment 1)
E, = Unit emission rate (1 ug/m2 - sec) _
E; = Chemical specific emission rate (ug/m? - sec; refer to Table N-1).

These modeled air chemical concentrations were used in the Baseline Risk Assessment

" (BRA) to calculate human health risks associated with inhalation of VOCs..

The maximum air quality impacts are to be expected due north of the Landfill center
(coordinates 190,10) at the landfill boundary. Because this location provides the highest
unit chemical air concentrations, air impacts in this area were used to calculate the

chemical specific air concentrations which are utilized in the BRA. .

JAH jah/e
o
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Table N-1
BASELINE EMISSION AND DOWNWIND CONCENTRATION ESTIMATES FOR LANDFILL GAS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

COMPOUND ! M ci ' ci Ei Re

g/mole ppb v/v ug/m3 ug/m2-sec mg/m3
Chloroethane 64 4.70e+02 1.23e+03 2.00e-02 4.41e-05
Benzene 78 2.20e+02; 7.00e+02 1.14e-02 2.51e-05
Toluene . : 92 1.30e+02. 4.88e+02 7.96e-03 1.75e-05
Chlorobenzene 113 1.20e+02 5.53e+02 9.02e-03 1.99e-05
Ethylbenzene 106 3.10e402 1.34e+03 2.19e-02 . &.82e-05
Total Xylenes 106 4.40e+02; 1.90e+03 3.10e-02 6.83e-05
Freon 114 m 7.80e+01 S.44e402 8.87e-03 1.95e-05
4-Ethyl toluene 120 1.60e+02 7.84e+02 1.28e-02 2.81e-05
1,3,5-Trimethylbenzene 120 7.00e+01 3.43e+02 5.59e-03 = . 1.23e-05 . :
1, 2 &-Trimethylbenzene . 120 3.20e+02 1.57e+03 2.55e-02 5.63e-05 : ~
El =Civvy Rc = Uc * (Ef / Eu ) * Cf

where where :
Ei = Emission rate (un/ni’-lec) Rc = Receptor concentration (mg/m3)
€1 =:Concentration of compound 1 (ug/m3) Uc = Unit concentration (2.202631 ug/m3 ot x r
Vy = mean landfill gas velocity (1.63e-05 m/sec) coordinates (190,10); due north of Lendf{ ($]
Ef = Chemical speclﬂc emission rate (ug/m2-sec)
To convert analytical retults from ppbv to ug/m3: Eu = Unit emission rate (1 ug/m2-sec)
ppbv * (MN/24.5)= ng Cf = Conversion factor (1 .mg/1000 ug)

n!ll.'(‘lugllOUOm)(lOOOLI‘lnB):uglllB

Ei modified from the Superfund Exposure Assessment Meriusl (SEAM), EPA/540/1-88/001, Sect. 2.3.2.1(2).
Rc from the Industrial Source Complex Long-Term modél (ISCLY), version 90008,

JAH/ jah/mug
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FIGURE k-1
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WIND SPEED CLASS BOUNDARIES STATION NO. 94822
e (METERS/SECOND) : ROCKFORD. 1L |
DIAGRAM OF THE FREQUENCY OF PERIOD: 1966-—1970

OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION

FROM WHICH THE: WIND IS BLOWING.
EXAMPLE: — WIND IS BLOWING FROM THE
NORTH 6.4 PERCENT OF THE TIME.
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ear [SCLT #eassoswnnass $ARTYN: WODDSTGOK, IL LANDFILL - ROUKFORD, IL MZT DATA 19:36-70

- ISCLT INPUT DATA -

NUNBER OF SOURCES = 1

NUMBER OF Y AXIS GRID SYSTEW POINTS = 13

NUMBER OF Y AXIS. 6RID SYSTEN POINTS = 13

NUNBER OF SPECIAL POINTS = 0

NUMBER OF SEASONS = 1

KUMBER OF WIND SPEED GCLASSES = &

NUNBER OF STABILITY CLASSES = &

NUNBER OF WIND DIRECTION CLASSES = 16

FILE NUNBER OF DATA FILE USED FOR REPORTS = 1

THE (PROGRAN IS RUN IN RURAL NODE

CONCEKTRATION (DEPOSITION) UNITS couvspclou rncrua 10000000E+07

ACCELERATION OF GRAVITY (NETERS/SECH#2) = 9.8 o

HETGHT OF MEASURENENT OF NIND SPEED (NETERS) 100

CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) =  .000

B D SO 15 00,0000, 0,0,8 0,1,
b, b ! '.16 b L2 b b "L, b

596 0,  690.0

n:craucr r Axxs ER!D SYSTEN bu:urc tnérzbc J=

{90 290,00, 390 190, d.0
DISTANES ¥ LIS Gr30 Syeten POINTE 'irrE?s )2 '790,00, ' -490. ooz ' 596,00 "-490.09,
190,00,  ~96.00, 10.00, 110,00,  218.00,  31d.00, 415.00,

- AMBIENT AIR TEMPERATURE IDESRZES KELVIN: -

STABILITY STABILITY STARILITY STABILITY STARILITY STARILITY
CATEGORY i CATEGORY 2 CATEEORY 3 CATEEORY 4 CATEGORY 5 CATEGORY &
SEASON 1  287.0000 287.0000 297.0000 282.9009 278.8000  278.8000

- MIXINE LAVER HEISHT INETERS) -

SEASOR 1

WIND SPEZD WIND SPEED WIND SPEED NIND SPECD WIND SPEED WIND SPEED

CATEGORY L CATEEORY 2 CATEGORY 3 CATEEORY A4 CATEGGRY 5 CATEGORY &

STARILITY CATEGCRY ! ,190300E+04 .190800E+04 l90800£+0‘ +19C80CE+04 . 190800E+04 . 190800E+04

 STABILITY CATEGDRY 2 .127700E+04 ,:27200E+04 .127200E+04 +127200E+04 ,1272002+04 , 127200E+04
lTMB!‘ITY CATEEORY 3 ,1272005+04 , 1272005404 , 1272005404 ,127209E+04 ,127200E¢04 . 127200E+04 -

- STARILITY CATEGORY 4 .127’00‘+04 -127200E+04 .127200E404 .127200E+04 1272008404 , 127200E+04

S'AEI'ITY CATEGORY 5 . 1000G0E+0S . 100000E+0S . 100000E+05 . 100000E+0S . 100000E+05 . 100000E+05

STABILITY CATEGORY & .100000E+05 .100000E+05 .100000E+05 . {0000OE+05 . 100000E+05 . 100000E+03

BEREEEVE PACT

B
"-1d.00,

-399.00,

99,00,

-190,00,

[}

rxed
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APPENDIX O

NONCANCER AND CANCER
HUMAN HEALTH RISK ESTIMATES



: Land Use

APPENDIX O
Health Risk Estimate Table Index

Receptor

Pathway

. Current
. "

+ Future
”n

Trespgsser

Ooff-Site Resident

Park User
"

On-Site Resident
]

Off-Site Resident
"

[WOODSTOCK.2020.RA]JAAA-Index.w20
- J H/jah/MWK

Ambient Air

Surface Soil

Creek Surface Water
Wetland Surface Water
Creek Sediment
Wetland Sediment

Ambient Air

Ambient Air

Surface Soil

Creek Surface Water
Wetland Surface Water
Creek Sediment
Wetland Sediment

Ambient Air

Surface Soil
Vegetables
Groundwater (Leachate)
Creek Surface Water
Wetland Surface Water
Creek Sediment
Wetland Sediment
Indoor Air

Ambient Air
Groundwater (Aquifer)
Creek Surface Water
Creek Sediment

Health
Risk
Estimates

0-1
0-2
0-3
0-4
0-5
0-6

0-7

o0-8
0-9
0-10
0-11
0-12
0-13

0-14
0-15
0-16
0-17
0-18
0-19
0-20
0-21
0-22

0-23
0-24
0-25
0-26



_ Table 0-1
SUMMARY: OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Ambient Alr Population: Trespassers
Source Area: Lendfill Gas Land Use: Current Land Use Scenario
) . ) HAZARD QUOTIENTS CANCER R1SKS
CHEMICAL OF POTENTIAL
’ CONCERN :
. Inhalation X of Total Inhalation % of Total
VOLATILES
Chloroethane 7.1e-07 0.2 ND 0
Benzene ND 0.0 4.8e-09 100
Toluene 4.00-07 0.1 ) 0
thioroberizene 1.8e-04 47.7 WD 0
Ethylbenzene 7:8e-06 2.0 ND 0
Xylenes (mixed) 1.0e-05 2.7 ()] 0
Freon 1.8e-04 46.7 ND 0
4=Ethyl Toluene 6.5e-07 0.2 ND 0
1,3,5-Trimethylbenzene 2.8e-07 0.1 ND 0
1, .2, ,4-Trimethylbenzene 1.3¢-06 0.3 ND 0
Totals 3.8e-04 : 100.0% 4.8¢-09 100.0%

(a) Toxféity values ot available for Freon-114, dichlorodifluoroathane used.
(b) Toxicity values for ethyl toluene not mﬂ ble, toluene used tnstead,
(c) Toxicity values for trimetliylbenzens not available, toluene used fhstead.

A noncancer risk estimate (HQ) of greatei thln 1 indicates the potential for noncancer effects (e.g., liver
disesse) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l:vol of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the grebnbl Lity of incurring an adverse
health effect. These isk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer R(sk = Chronfc Dafly Intake x Slope Fector

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
cum\ed to arrive at an exposure plthuay total risk value. The percentage of total risk is also shown for each compoind.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock.2020.RA] CA-R. w20

10/31/91
JAHZ jeh/TB/MWK:

i ¥ — ’ . : -‘ _ - - -" - —\' - - - -
- | ] s . . : . i . T . "
N 4 . - - - . . -



] -, Y .

Table 0-2
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Nedium: Surface Sofl Population: Trespasser
Source Area: Landfill Land Use: Current Use Scenario
. HAZARD QUOTIENTS ' ’ CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN )
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. .Ingestion X of Total
SEMIVOLATILES
4-Chloroaniline 6.2e-04 4.3e-05 6.6e-04 0.5 ND NO ND 0.0
Dimethylphthalate 1.2e-06 8.6e-08 1.3e-06 0.0 ND ND ND 0.0
Phenanthrene ND ND 0.0e+00 0.0 ND D ND 0.0
0i-n-butylphthalate 1.7e-05 2.1e-06 1.9e-05 0.0 ND ND ND 0.0
Fluoranthene 6.8¢-05 4.7e-06 7.3e-05 0.0 ND ND ND 0.0
Pyrene: 1.1e-04 7.5e-06 1.2e-04 0.1 ND ND ND 0.0
Butylbenzylphthalate 1.0e-05 1.30-06 1.1e-05 0.0 ND ND ND 0.0
Benzo(a)anthracene Np ND 0.0e+00 0.0 ND ND ND 0.0
Chrysene ND ND 0.0e+00 0.0 ND ND [])] 0.0
Benzo(b)fluoranthene ND ND 0.0e+00 0.0 ND ND D 0.0
Benzo(k)fluoranthene ND ND 0.0e+00 0.0 ND ND [ ] 0.0
Benzo(a)pyrene ND ND 0.0e+00 0.0 ND ND ND 0.0
1deno(1,2,3-cd)pyrene ND ND 0.0e+00 0.0 ND ND 1] 0.0
Dibenz(a,h)anthracene ND ND 0.0e+00 0.0 ND ND ND 0.0
Benzo(g,h,i)perylens D ND 0.0e+00 0.0 ND ND ND 0.0
Total Carcinogenic PAHs ™ N 0.0e+00 0.0 4.2¢-05 2.9¢-06 W 96.9
METALS
Arsenic 3.7e-03 1.5e-02 1.8e-02 12.5 2.9e-07 1.1e-06 ND 3.1
Barium 2.4e-02 5.1e-03 2.9e-02 20.0 ND ND ND 0.0
Cadmium (food/sofil) 6.8e-03 2.0e-03 8.8e-03 6.0 ND ND ND 0.0
Chromium VI 6.2¢-03 1.3e-02 1.9e-02 13.0 ND ND ND 0.0
Copper ND ND 0.0e+00 0.0 ND ND ND 0.0
Mercury 3.5e-02 2.2e-02 5.8e-02 39.1 ND ND ND 0.0
Nickel 5.3e-03 2.2e-03 7.6e-03 S.1 ND ND ND 0.0
Silver ND ND 0.0e+00 0.0 ND ND ND 0.0
2inc 2.4e-03 3.0e-03 5.3e-03 3.6 ND ND ND 0.0

—

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medfum. A cancer risk
l:vel of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.



Table 0-3
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landffil NPL Site Remedial Investigation
Woodstock, 1lLlinois

Medium: Surface Water Population:  Trespasser
Source Area: Kishuaukee Creek Land Use: Current Use Scenario
HAZARD -QUOTIENTS ' CANCER RISKS
CHEMICAL OF POTENTIAL ' i
CONCERN _ .
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
METALS
Barfum 1.5e-03 2.5e-05 1.5e-03 86.5 ND ND 0.0e+00 0.0
Zinc 2.2e-04 2.2e-05 2.4e-04 13,5 ] ND 0.0e+00 0.0
Totals 1.7¢-03 4.7e-05 1.8¢-03  100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
‘disesse) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
lf_vel of greater than 1.0e-06 (i.e., one in a million) s above the.U.S. EPA’s: point of departure for Superfund
sites.

Hazard quotients and cancer risks sre unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated uaing the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope factor .

Hazard quotfents and cancer risks are summarized for spplicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value, The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock.2020.RA1CC-R. w20 ) ’
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Table 0-4
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois :

Medium: Surface Water Population: Trespasser
Source Area: Wetland . Land Use: Current Use Scenario
MRD QUOTIENTS . CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Yotal

METALS )
Arsenic 1.8e-04 1.9e-04 3.7e-04 5.2 1.4e-08 1.5e-08 2.9e-08 100.0
Barium 1.4e-03 7.6e-05 1.4e-03 19.9 ND NO 0.0e+00 0.0
. Copper ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Lead ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Manganese 3.4e-03 1.5¢-04 3.6e-03 49.8 ND ND 0.0e+00 0.0
Nickel 1.5e-03 1.7e-04 1.7e-03 23.3 ND ND 0.0e+00 0.0
2inc 9.4e-05 3.2e-05 1.3e-04 1.7 ND ND 0.0e+00 0.0
6.6e-03 6.2e-04 7.2e-03 100.0 1.4e-08 "1.5e-08 2.9¢-08 100.0

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l':vel of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. -

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationshipe:

Hazerd Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Dafly Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shoun for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
{woodstock.2020.RA1CD-R.w20

10715797
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Table 0-5
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedis! Investigation
Woodstock, Illinois

Mediii:: Sediment Population: Trespasser
Source Area: Kishwaukee Creek Land Use:  Current Use Scenarfo
) HAZARD QUOTIENTS . CANCER RISKS
CHEMICAL OF POTENTIAL . .
- CONCERN '
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Totat X of Total
METALS
Chromium VI 1.5e-03 1.7e-04 1.7e-03 7.7 ND ND 0.0e+00 0.0
Manganese 1.5e-02 1.4e-04 1.5¢-02 69.9 ND ] 0.0e+00 0.0
Nickel ' 3.0e-03 6.8e-05 3.0e-03 13.8 (] D 0.0e+00 0.0
Zinc 1.8e-03 . 1.20-04 1.9e-03 8.6 [ 1] [ 1] 0.0e+00 0.0

Totals 2.1e-02 5.1e-04 2.2¢-02 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncencer risk estimate (HQ) of greater than 1 indicates the potentfal for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium, A cancer risk
lfv_ll of greater than 1.0e-06 (i.e., one in a million) is above the U.$. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the rubﬁl'l-ity of incurring an adverse
‘health effect. These risk values are calculated using the following relationships:

Hazard Quotfent = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are sumarfzed for applicable routes of exposure. Values for each route are
sumsed to arrive at an exposure pathuway total risk value. The percentage of total risk {s also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock. 2020.RA1CE-R. w20 o
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Table 0-6 _
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Hoodstock, Illinois

Medium: Sediment Population: Trespasser

Source Area: Wetlands Land Use: Current Use Scenarfo
_ _ HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN -
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
2-Butanone N ND 0.0e+00 0.0 D (] 0.0e+00 0.0
Toluene 2.9e-06 2.2¢-08 2.9e-06 0.0 ND ND 0.0e+00 0.0
SEMIVOLATILES
Phenol 1.3e-05 8.8e-08 1.3e-05 0.0 ND ND 0.0e+00 0.0
1,2-Dichlorcbenzene 1.4e-05 5.3¢-08 1.4e-05 0.0 ND ND 0.0e+00 0.0
4-Methylphenol ND ) 0.0e+00 0.0 )] WD 0.0et00 0.0
Benzofc Acid 3.9e-07 2.3e-09 4.0e-07 0.0 ND ND 0.0e+00 0.0
: Fluoranthene 3.7e-05 1.40-07 3.7e-05 0.0 D ND 0.0e+00 0.0
bis(2-ethylhexyl)phthalate 1.5¢-03 2.9e-06 1.5¢-03 0.6 6.0e-08 1.2¢-10 6.0e-08  100.0
METALS
Chromium VI 3.4e-03 4.0e-04 3.8e-03 1.4 w ND 0.0e+00 0.0
Copper ND ND 0.0e+00 0.0 ) ND 0.0e+00 0.0
Mercury 4.80-03 1.7e-04 5.0e-03 1.9 D ND 0.0e+00 0.0
Nickel 2.8e-02 6.6e-04 2.9e-02 11.0 ) ND 0.0e+00 0.0
Selenium 1.2e-04 2.8e-05 1.5¢-04 0.1 ] ND 0.0e+00 0.0
Thallium 2.2¢-01 2.5¢-03 2.2¢-01 283.9 ] ND 0.0e+00 0.0
2ine 2.8e-03 1.9e-04 3.0e-03 1.4 ) ND 0.0e+00 0.0
Totals 2.6e-01 4.0e-03 2.6e-01 100.0 6.0e-08 1.2¢-10 6.0e-08 100.0

Notes: - :

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver

disease) to occur fn humans exposed at an assumed level and duration to a contaminated medium. A cancer risk

level of greater than 1.0e-06 ({.e., one in a million) is above the U.S. EPA’s point of departure for Superfund sftes.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
hedlth effect. These risk values asre calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose *

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumned to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not avaflable.
[woodatock.2020.RAJCF-R. w20
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Table 0-7
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
. Woodstock, Illinois .

Medium: Ambfent Afr Populatfon:  Off-Site Residents

Source Area: Lendfill Gas Land Use: Current Land Use Scenarfo
) HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL _
CONCERN i
Inhalation % of Total Inhalatfion % of Total
VOLATILES
Chloroethane . ' 5.0e=06 C 0.2 ND 0
Benzene ND 0.0 1.0e-07 100
Toluene 2.8e-06 0.1 N 0
Chlorobenzene 1.3¢-03 47.7 (] 0
Ethylbenzene 5.50=05 2.0 - . ] 0
Xylenes (mixed) 7T.4e-05 2.7 ND 0
Freon 1.3e-03 46.7 ND 0
4-Ethyl Toluene 4.6e-06 0.2 ND 0
1,3,5-1rimethylbenzens 2.0e-06 0.1 ND 0
1,2,4-Trinethylbenzene .9.2q.-'06 0.3 ND 0 '
‘Totals 2.7¢-03 100.0 1.0e-07 100.0
Notes:

(a) Toxicity values not available for Freon-134, dichlorodifluoroethane used.
(b) Toxicity values for ethyl toluens not available, toluene used instead.

(c) Toxicity values for trimethylbenzéne not wgll.ﬂle. toluene used nstead.

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration. to a contaminated medium. A cancer risk
lfvol of greater than 1.0e-06 (f.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. -

health effect. These risk values are calculated using the following relat ps:
Hazard Quatient = Chronic Dally Intake / Reference Dose
Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are unitless values which represent the rob;l'ﬂl.it'y'of incurring an adverse
ons

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are
simmed to errive at en exposure pathwsy total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
{woodstock.2020.RA)CG-R. w20
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Table 0-8
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
. Woodstock, Illinois

Medium: Ambient Air Population: Park User
Source Area: Landfill Gas Land Use: Future Land Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Inhalation X of Yotal Inhalation %X of Total
VOLATILES
Chloroethane 4.8e-07 0.2 ND 0
Benzene ND 0.0 9.7e-09 100
~ Toluene 2.7e-07 0.1 ND - 0
Chlorcbenzene 1.2¢-04 47.7 ND 0
Ethylbenzene 5.3e-06 2.0 ND 0
Xylenes (mixed) T.1e-06 2.7 ND 0
Freon 1.2¢-04 &6.7 ND 0
&4-Ethyl Toluene 4.4e-07 0.2 ND 0
1,3,5-Trinethylbenzene 1.9¢-07 0.1 (1)) 0
1,2,4-Trimethylbenzene 8.8e-07 0.3 ND 0
Totals 2.6e-04 100.0% 9.7e-09 100.0%

(a) Toxicity values not available for Freon-114, dichlorodifluoroethans used.
(b) Toxicity values for ethyl toluens not available, toluene used instead.
(c) Toxicity values for trimethylbenzene not available, toluene used instead.

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
diseaseé) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
lfvcl of greater than 1.0e-06 (f.e., one in a mfillion) is above the U.S. EPA’s point of departure for Superfund
sites. .

Hazard quotients and cancer risks are unitless values which represent the flity of incurring an adverse:
health effect. These risk values are calculated using the following relationshipe:

Hazard Quotient = Chronic Dafly Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for esch route are
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shoun for each compound.

In some cases risks were not determined (ND) because reference doses or slope 'flct_ors were not available.
[woodstock.2020.RA) FA-R.w20 '
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Teble 0-9
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Sfite Remedial Investigation
Woodstock, Illinois

Medium: Surfsce Soil Population:  Park User

Source Area: Landfill Land Use: future Use Scenario
HAZARD QUOTIENTS \ CANCER RISKS
CHENICAL OF POTENTIAL . .
CONCERN j )
Dermal Absorp. Ingestion Jotal X of Total Dermal Absorp. Ingestion Total X of Total
SEMIVOLATILES
4-chloroanitine 6.1e-04 . 3.5e-05 6.5¢-04 0.5 [ ] (] 0.0e+00 0.0
Dimethylphthalate 1.2e-08 - 7.0e-08 1.3e-06 0.0 (] N 0.0e+00 0.0
Phenanthrene ND L) 0.0e+00 0.0 ND ND 0.0e+00 0.0
Di-n-butylphthalate . 1.6e-05 1.7e-06 1.8e-05 0.0 ND D 0.0e+00 0.0
Fluoranthene 6.8e-05 3.9e-06 7.1e-05 0.1 ND ND 0.0e+00 0.0
Pyrene 1.1e-04 6.1e-06 1.1e-04 0.1 N ND 0.0e+00 0.0
Butylbenzy!phthalate 9.9e-06 1.0e-06 1.1e-05 0.0 D (] 0.0e+00 0.0
Benzo(a)anthracene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
chrysene . D ND 0.0e+00 0.0 (] N 0.0e+00 0.0
. Benzo(b)fluoranthene ND o 0.0e+00 0.0 ND ND 0.0e+00 0.0
Bénzo(k)fluoranthene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
" Benzo(a)pyrene ND ND 0.0e+00° 0.0 ] ND 0.0e+00 0.0
1deno(1,2,3-cd)pyrene WD ND 0.0e+00 0.0 ND N 0.0e+00 0.0
Dibenz(s,h)anthracene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Senzo(g,h, 1)perylene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PANs D ND 0.0e+00 0.0 1.2e-04 7.1e-06 1.3e-06 973
HKETALS .
Argsenic 3.7e-03" 1.2e-02 1.6e-02 11.6 8.5¢-07 2.8e-06 3.6e-06 2.7
Barfum 2.4e-02 4.1e-03 2.8e-02 21.0 ND ND 0.0e+00 0.0
Cadmium (food/soil) 6.7e-03 1.6e-03 8.3e-03 6.2 N N 0.0e+00 0.0
Chromium VI 6.1e-03 1.1e-02 1.7e-02  12.4 D ND 0.0e+00 0.0
Copper ND N 0.0e+00 0.0 ND ND 0.0e+00 0.0
Mercury 3.5e-02 1.8e-02 5.3¢e-02 39.4 D ND 0.0e+00 0.0
Nickel 5.3e-03 1.8e-03 7.1e-03 5.3 ND ND 0.0e+00 0.0
Silver ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
2inc 2.3e-03 - 2.4e-03 4.8e-03 3.5 ND ND 0.0e400 - 0.0
8.4e-02 5.1e-02 1.3e-01 100.0 1.2e-04 9.8e-06 1.3e-04  100.0
Notes:

A noncancer risk estimate (HQ) of greater than 1 l';'\d:icatei the poteritial for noncencer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund

! ’ ! . | R



Table 0-10
SUMMARY OF NONCANCER HAZARDS AND CANCER R1SKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Surface Water Population: Park User
Source Area: Kishwaukee Creek Land Use: Future Use Scenario
o _ HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
METALS
Barium 1.6e-03 1.7e-05 1.60-03  86.9 ND ND " 0.0e+00 0.0
2inc 2.3e-04 1.5¢-05 2.5e-04 13.1 (1] ND 0.0e+00 0.0
1.9¢-03 3.2¢-05  1.9e-08  100.0 0.0e+00 0.0e+00  0.0e400 0.0
Notes:

A noncancer risk estimate (HQ) of greater than 1 {ndicates the potential for noncancer effects (e.g., liver
disease) to occur {n humans exposed at an sssumed level and duration to a contaminated medium. A cancer risk

l:vel of greater than 1.0e-08 (f.e., ons in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cencer risks are unitliess values which represent the Troblbi Lty of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are sumarized for lppliéable routes of exposure. Values for each route are.
summed to arrive at an exposure pathway totat risk value. The percentage of total risk is also shoun for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not availsble.
Iwoodstock.2020. RA FC-R. w20 '
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) . Table 0-11
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock: Landfill NPL Site Remedial Irivestigation
tock, Illinois

NHedium: Surface Water Population: Park User
Source Area: Wetlands - Land Use: Future Use Scenario
) HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL T .
CONCERN i
Dermal Absorp. Ingestion Totat %X of Total Dermal Absorp. Ingestion Total X of Total
METALS
Argenic 6.5¢-04 1.3e-04 7.8e-04 3.2 1.5e-07 3.0e-08 1.8e-07 100.0
Barium 4.9¢-03 v 5.2e-05 5.0e-03 20.5 ND ND .0e+00 a.0
Copper ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Lead L) ND 0.0e+00 0.0 () N 0.0e+00 0.0
MNanganese 1.2e-02 1.0e-04 1.3e-02 51.7 ND ND 0.0e+00 0.0
Nickel 5.5¢-03 1.1e-04 5.6e-03 23.0 ND ND 0.0e+00 0.0
Zinc 3.4e-04 2.1¢-05 3.6e-04 1.5 ND ND 0.0e+00 0.0
100.0 1.5¢-07 3.0e-08 1.8¢-07

Total 2.4e-02 4.2e-04 2.he-02

Notes:

A noncancer risk estimate (HQ) of greater than 1 iIndicates the potential for nm:'fmer. effects (e.g., liver
disesse) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
lfvnl of greatei: thanh 1.0e-06 (i.e., one in a million) is sbove the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. Thesé risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cencer Risk. = Chronfc Daily Intake x Slope Factor

Hazard quotients. and cancer risks are mrf_;ed for applicable routes of exposure. Values for each route are
sumned to arrive at an expoiure pathuay total risk value. The percentige of total risk is also shoun for esch compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not svailable.
{woodstock.2020.RA] FD-R. 420 '
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Table 0-12
SUMMARY OF NONCANCER HAZARDS AND CANCER nlsgs

Woodstock Landfill NPL Site Remedial lnve:tlg-tio;\
Woodstock, Illinofs

Medium: Sediment - Population:  Park User
Source Area; Kishwaukee Creek Land Use: Future Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL .
CONCERN o j o
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
METALS

Chromium VI 1.5e-03 1.4e-04 1.6e-03 7.6 ND ND 0.0e+00 0.0

Manganese 1.5e-02 1.1e-04 1.5e-02 70.1 ND ND 0.0e+00 0.0

. Nickel 2.9e-03 5.6e-05 3.0e-03 13.8 ND ND 0.0e+00 0.0

2inc 1.7e-03 1.0e-04 1.8e-03 8.6 ND ND 0.0e+00 0.0

Totals 2.1e-02 4.1e-04 2.2e-02 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncancer risk estimate (RQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l:vel of greater than 1.0e-06 ({.e., one in a million) {s above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values shich represent the probebility of incurring an adverse
‘health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not de_ternined (ND) because reference doses or slope factors were not availeble.
[woodstock.2020.RA] FE-R.420 '
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Table 0-13
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, 1llinois

Medium: Sediment Population: Park User
Source Area: Wetland ‘tand Use: Future Use Scenario
HAZARD QUOTIENTS: : CANCER RISKS
CHEMICAL OF POTENTIAL .
CONCERN ’
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total
VOLATILES
2-Butanone ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Toluene 2.8e-06 1.8e-08. 2.8e-06 0.0 ND ND 0.0e+00 0.0
SEMIVOLATILES
phenol 1.3e-05 7.2¢-08 1.3e-05 0.0 ND ND 0.0e+00 0.0
1,2-Dichlorcbenzene 1.4e-05 4.3e-08 1.4e-05 0.0 ND ND 0.0e+00 0.0
‘-Hethylpheml ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzoic Acid 3.9e-07 1.9e-09 3.9e-07 0.0 ND ND 0.0e+00 0.0
Fluoranthene 3.7e-05 1.2e-07 3.7e-05 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexyl )phthalate 1.5¢-03 2.3e-06 1.5e-03 0.6 1.8e-07 2.8e-10 1.8e-07 100.0
METALS '

Chromium VI 3. 4e-03 3.2e-04 3.7e-03 1.4 ND ND 0.0e+00 0.0
Copper ND 0.0e+00 0.0 ND ‘ND 0.0e+00 0.0
Hercury ) 4. 8e-03 1.4e-04 4.9¢-03 1.9 ND ND 0.0e+00 0.0
Nickel 2.82-02 5.3e-04 2.9e-02 11.0 ND ND 0.0e+00 0.0

selenium 1.2¢-04 2.3e-05 t.4e-04 0.1 ND ND 0.0e+00 0.0
Thallium 2.2¢-01 2.1e-0% 2.2e-01 83.9 ND ND 0.0e+00 0.0
2inc . 2.7e-03 1.6e-04 " 2.9e-03 1.1 () ND 0.0e+00 0.0
Total 2.6e-01 3.2¢-03 2.6e-01 100.0 100.0

1.8e-07 2.86-10  1.80-07
Notes: '

A _noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in husans eXposed at an assumed level and duration to a contaminated nedium. A cancer risk
l:wl of greater thah 1.0e-06 (i.e., one in a million) is sbove the U.S. EPA’s poiit of departure for Sqaerfmd
sites.

Hazard ‘quotients .and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These iisk values are calculated using the following relatfonships: -

Hazard Quotient = Chronic Dafly Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor




........ -

Table 0-13
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

- Woodstock Landfill NPL Site Remedial Investigation
Woodstock, 1llinois

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
{woodstock.2020.RA] FF-R.w20
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Table 0-14
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Voodstock, Illinois

Medium: Ambient Air ’ Population: On-Site resident
Source Area: Landfill Gas Land Use: Future Land Use Scenario
HAZARD QUOTIENTS ) CANCER RISKS
CHEMICAL OF POTENTIAL :
CONCERN
Inhalation X of Total Inhalation X of Total
VOLATILES
Chloroethane " 5.0e-06 0.2 ND 1]
Benzene ND 0.0 1.0e-07 100
Toluene 2.8e-06 0.1. ND 0
Chlorcbenzene 1.3¢-03 &7.7 ND o
‘Ethylbenzene 5.5¢-05 2.0 ND 0
Xylenes (mixed) T.4e-05 2.7 ND 0
freon . 1.3e-03 46.7 ND 0
&-Ethyl Toluene 4.6e-06 0.2 ND 0
1,3,5-Trimethylbenzene 2.0e-08 0.1 ND 0
1,2,4-Trimethylbenzene 9.2e-06 0.3 ND 0
Totals 2.7e-03 100.0 1.0e-07 100.0

(a) Toxfcity values not available for Freon-114, dichlorodifluoroethane used.
(b) Toxicity values for ethyl toluene not available, toluene used instead.
(c) Toxicity values for trimethylbénzene not available, toluene used instesd.

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noricancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
lfvcl of greater than 1.0e-06 (i.e., one in a million) is sbove the U.S. EPA’s point of departure for Superfund
sites. ) -

Hazard quotients and cancer risks are unitless values which represent the probabllity of incurring an adverse
health effect., . These risk values are calculated using the following rélationships:

Hiazard Quotient = Chronic Dajly Intake / Reference Dose

Cancer Risk = Chronic Dafly Intake x Slope-Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route. are
summed to arrive at an exposure pathway total risk value. The percentage of total _r_lsk' is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not avaflable.
[woodstock.2020.RA1 FG-R.u20
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Table 0-15
SUMMARY OF NONCANCER HAZARDS AND CANQER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Surface Sofl Population: On-Site Resident
Source Area: Landfill Land Use: future Use Scenario

) HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN ) )
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
SEMIVOLATILES
4-Chloroaniline 1.5¢-03 8.8e-05 1.6e-03 0.5 ND ND 0.0e+00 0.0
Dimethylphthalate 3.1e-06 1.8e-07 3.2e-06 0.0 ND ND 0.0e+00 0.0
Phenanthrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Di-n-butylphthalate 4.1e-05 4.2e-06 4.5e-05 0.0 ND ND 0.0e+00 0.0
Fluoranthene 1.7e-04 9.7e-06 1.8e-04 0.1 ND ND 0.0e+00 0.0
Pyrene 2.7e-04 1.5e-05 2.8e-04 0.1 ND ND 0.0e+00 0.0
Butylbenzylphthalate 2.5e-05 2.5e-06 2.7e-05 0.0 N0 ND 0.0e+00 0.0
Benzo(a)anthracene ND " ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Chrysene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(b)fluoranthene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(k)fluoranthene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
8enzo(a)pyrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
1deno(1,2,3-cd)pyrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Dibenz(a,h)anthracene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(g,h, {)perylene ] ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 3.1e-04 1.8e-05 3.3¢-04 97.3
METALS
Arsenic . 9.2e-03 . 3.0e-02 3.9e-02 11.6 2.1e-06 6.9e-06 9.0e-06 2.7
Barium 6.0e-02 1.0e-02 7.1e-02 21.0 [ )] ND 0.0e+00 0.0
Cadmium (food/soil) 1.7e-02 © h.0e-03 2.1e-02 6.2 ND ND 0.0e+00 0.0
Chromium VI 1.5e-02 2.6e-02 4.2e-02 12.4 ND ND 0.0e+00 0.0
Copper -ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Mercury 8.8e-02 4.5e-02 1.3e-01 39.4 ND ND 0.0e+00 0.0
MNickel 1.3e-02 - 4.5e-03 1.8e-02 5.3 ND ND 0.0e+00 0.0
Silver ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
ginc 5.9e-03 6.0e-03 1.2¢-02 3.5 ND ND 0.0e+00 0.0
Totals 2.1e-01 1.3e-01 3.4e-01 100.0 3.1e-04 2.5¢-05 3.3e-04 100.0

Notes:

A noncencer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
level of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund



Table 0-15
SUMMARY OF NONCANCER. HAZARDS -AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
‘Woodstock, 1llinois

sites.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Inteke x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to érfive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not det-en_nined (ND) because reference doses or slope factors were not available.
[woodstock.2020.RA) FH-R.w20

10/715/91
JAR/ Jah/7TB/MWK




Table 0-16
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstack, Illinois

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total % of Total
SEMIVOLATILES
4-Chlorcaniline . ND 7.0e-04 7.0e-04 0.1 ND D 0.0e+00 0.0
Dimethylphthalate : ND 1.4e-06 1.4e-06 0.0 (] ND 0.0e+00 0.0
Phenanthrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
01-n-butylphthalate ND 3.3e-05 3.3e-05 0.0 ND ND 0.0e+00 0.0
Fluoranthene ND 7.7e-05 7.7e-05 0.0 ND ] 0.0e+00 0.0
Pyrene ND 1.2e-04 1.2¢-04 0.0 ND ND 0.0e+00 0.0
Butylbenzylphthalate ND 2.0e-05 2.0e-05 0.0 ND NO 0.0e+00 0.0
‘Benzo(a)anthracene ND (] 0.0e+00 0.0 ND ND 0.0a+00 0.0
Chrysene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(b) fluoranthene ND NO 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(k)fluoranthene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzo(a)pyrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
1deno(1,2,3-cd)pyrene ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Dibenz(a,h)anthracene ND ND 0.0e+00 0.0 ND N 0.0e+00 0.0
Benzo(g,h, i )perylene ND ND 0.0e+00 0.0 N 1] 0.0e+00 0.0
Total Carcinogenic PAlis ND ND 0.0e+00 0.0 ND 1.4e-04 1.40-04 100.0
METALS
Barium ND 3.5e-01 3.5¢-01 35.3 ) XD 0.0e+00 0.0
Cadmium (food/sofl) KD 1.4e-01 1.4e-01 13.8 ND ND 0.0e+00 0.0
Chromium VI . ND . 1.2e-02 1.2e-02 1.2 ND ND 0.0e+00 0.0
Copper ' D ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Mercury ND 2.4e-01 2.4e-01 26.4 ND ND 0.0e+00 0.0
Nickel ND . 1.9e-01 1.9e-01 19.0 ND NO 0.0e+00 0.0
Silver ND (] 0.0e+00 0.0 ND ND 0.0e+00 0.0
Zinc ND 6.2e-02 6.2e-02 6.2 ND ND 0.0e+00 0.0
0.0e+00 9.9e-01 9.9e-01 100.0 0.0e+00 1.4e-04 1.4e-04 100.0

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., Liver
disease) to occur in humans exposed at en assumed level and duration to a contaminated medium. A cancer risk
l::el of greater than 1.0e-08 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:



Table 0-16
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL sife Remedial Investigation
Woodstock, Illinois

Hazard Quotient = Chronic Daily Intake / Reference Dose
Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathwsy total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) 'beuuse reference doses or slope fictors were not available.
[woodstock.2020.RAIFI-R.u20

10/31/91
JAH/ Jah/T8/MK



CHEMICAL OF POTENTIAL
CONCERN

VOLATILES

1,2-Dichloroethene (trans)
Benzene
* Toluene
Chlorobenzene
Xylenes (mixed)

SEMIVOLATILES

1,4-Dichlorobenzene
4-Methylphenol
Benzofic Acid
Naphthalene
Pentachlorophenol

METALS

Ant imony
Arsenic
Barium

Beryllium

Cadmium (water)
Chromium VI
Cobalt
Copper

Lead

Manganese
Mercury
Nickel

Selenium
Silver

Thallium

Vanadium

Zinc
Cyanide

Table 0-17
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Leachate as Grounduater Population:
Source Area: Landf{ill Land Use:

On-Site Resident

Future Use Scenario

. e C e - R e e Ce e PR e N

HAZARD QUOTIENTS CANCER RISKS
Dermal Absorp. Ingestion Inhalation Total X of Total Dermal Absorp. Ingestion Inhalation Total % of Total

4.8e-03 2.6e-02 ND 3.1e-02 0.0 ND ND () 0.0e+00 0.0
ND ND ND 0.0e+00 0.0 1.1e-07 5.7é-06 2.4e-06  B.2e-06 0.2
6.0e-05 3.3e-04 1.4e-05 4.0e-04 0.0 ND ND ND 0.0e+00 0.0
7.9e-03 1.3e-02 2.2e-02 4.3e-02 0.0 ND ND ND 0.0e+00 0.0
4.Te-06 1.3e-04 3.7e-04 5.1e-04 0.0 ND ND ND 0.0e+00 0.0
ND NO 8.9e-05 8.9e-05 0.0 1.2¢-08 2.7e-06 )] 2.7e-06 0.1

ND ND ND 0.0e+00 0.0 ND ND ¥ 0.0e+00 0.0
2.7e-06 4.4e-04 ND &.4e-04 0.0 ND D ] 0.0e+00 0.0
1.5¢-03 2.8e-01 ND 2.8e-01 0.2 ND ND ND 0.0e+00. 0.0
1.6e-05 3.3e-03 ND 3.3e-03 0.0 2.5¢-08 5.0e-06 (1)) 5.0e-06 0.1
1.3e-01 2.4e+00 ND 2.6e+00 1.9 ND ND ND 0.0e+00 0:0
3.2e-02 1.1e¢01 ND 1.1e+01 8.3 7.3e-06 2.6e:03 ] 2.6e-03 63.7
2.7e-01 5.0e+00 ND 5.3e+00 4.0 ND N ND 0.0e+00 0.0
4.2¢-03 1.5e-01 ND 1.6e-01 0.1 3.8e-05 1.4e-03 ND 1.4e-03 35.9
8.4e-01 2.2e+01 ND 2.2e+01 16.8 ND ND ¢ ND .0e+00 0.0
6.9e-02 9.1e+00 ND 9.2¢+00 6.9 ND ND ND 0.0e+00 0.0
ND ND ND 0.0e+00 0.0 ND ND ND 0.0e+00 0.0
ND ND ND 0.0e+00 0.0 WD ND " 0.0e+00 0.0

ND ND ND 0.0e+00 0.0 ND ND [ ] 0.0e+00 0.0
6.9e-01 1.0e+01 ND 1.1e+01 8.1 ND ND D 0.0e+00 0.0
3.9e-02 2.2¢+00 [ )] 2.2e+00 1.6 ND ND )] 0.0e+00 0.0
6.6e-01 2.4e+01 ND 2.5e+01 18.7 ND ND W . 0.0e+00. 0.0
3.6e-04 1.3e-01 ND 1.3e-01 0.1 ND ND [ ] 0.0e+00 0.0
ND . ND ND 0.0e+00 0.0 ND ND D 0.0e+00 0.0
3.9e-01 7.1e+00 ND 7.5e+00 5.6 ND ND () 0.0e+00 0.0
3.3e-01 6.1e+00 ND 6.5¢+00 4.8 ND ND ND 0.0e+00 0.0
2.7e-01 3.0e+01 ND 3.0e+01 22.7 ND ND ~ ND 0.0e+00 0.0
3.8e-04 9.8e-02 ND 9.8e-02 0.1 ND ND ND 0.0e+00 0.0
Totals 3.8e+00 1.3e+02 2.3e-02 1.3e+02 100.0 4.6e-05 4.0e-03 2.4e-06 4.0e-03 '100.0



Table 0-17
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill l_li'l. Site Remedial Investigation
Uoodstock, Illinols '

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l?vel of greater than 1.0e-06 (f.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. ’

Hazard quotients and cancer risks are unitless values which represent the 311ty of Incurring an adverse
health effect. These risk values are calculated using the following relationships: .

Hazard Quotient = Chronfc Daily Intake / Reference Dose

Cencer Risk = Chronic Dally Intake x Slope Factor

Hazard quotients and cancer risks are summerized for applicable routes of exposure. Values for each route are.
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because referénce doses or slope factors were not available.
[woodstock.2020.RA1FJ-R.w20

10/15/91
JAN/ Jah/TB/MK
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Table 0-18
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Sfte Remedial Investigation
Woodstock, Illinois

Medium: Surface Water Population: On-S{te Resident
Source Area: Kishwaukee Creek Land Use: Future Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total

METALS

Barfum 2.8e-03 2.9e-05 2.8e-03 86.9 ND ND 0.0e+00 0.0

2inc 4.0e-04 2.5e-05 4.3e-04 13.1 ND KD 0.0e+00 0.0

3.2e-03 S.4e-05 3.2e-03 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk

lfve,l of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazerd Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Dally Intake x Slope Factor

Kazard quotients and cancer risks are summarized for applicable routes of exposure., Values for each route sre
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for esch compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock.2020.RA FK-R. 20

10715/91
JAH/ Jah/ T8/



Table 0-19
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Het__ii't_s,i: Surface Water Populstion:  On-Site Resident
Source Area: Wetlands Land Use: Future Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN N '
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total % of Total
METALS
Arsenic 1.1e-03 . 2.2e-04 1.3e-03 3.2 2.6e-07 5.2¢-08 3.1e-07 100.0
Barium 8.4e-03 8.8e-05 8.5e-03 20.5 ND ; 0] 0.0e+00 0.0
Copper . ND ND . 0.0e+00 0.0 ND N 0.0e+00 0.0
Lead ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Manganese 2.1e-02 1.8e-04 2.1e-02 51.7 ND ND 0.0e+00 0.0
Nickel 9.4e-03 2.0e-04 9.6e-03 23.0 ND ND 0.0e+00 0.0
2inc 5.8e-04 3.7e-05 6.2e-04 1.5 ND ND 0.0e+00 0.0
4.1e-02 7.2e-04 4.1e-02 100.0 2.6e-07 5.2e-08 3.1e-07 10b.0

‘Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medfum. A cancer risk
-l:vel of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. .

Hazard quotients and cancer risks are unitiess values which represent the robnb’i_llty of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Dally Intake / Reference Dose.

Cancer Risk = Chronic Daily Intake x Slope Factor

Hezard quotfents and cancer risks are summarized for spplicable routes of exposure. Values for each route lré
summed to srrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In soine cases risks were not determined (ND) because reference doses or slope factors weie hot available.
[woodgtock.2020.RA1 FL-R.u20

10/15/91

JAH/ Jah/TB/MWK



Vable 0-20
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedjal Investigation
Woodstock, Illinois

Medium: Sediment Poputation:  On-Site Resident
‘Source Area: Kishwaukee Creek Land Use: Future Use Scenarfo
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
METALS
Chromium V1 2.6e-03 2.4e-04 2.8¢-03 7.6 ND ND 0.0e+00 0.0
Manganese 2.6e-02 2.0e-04 2.6e-02 70.1 ND ND 0.0e+00 0.0
- Nickel 5.0e-03 9.5¢-05 5.1e-03 13.8 ND ND 0.0é+00 0.0
2inc 3.0e-03 1.7e-04 3.2¢-03 8.6 ND ND 0.0e+00 0.0
Totals 3.6e-02 7.1e-04 3.7e-02 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Iotgo H

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l:v:_l of grester than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. :

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily .Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumned to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not avaflsble.
fwoodstock.2020.RA) FM-R. w20

10/15/91
JAR/jah/TB/MK -



Table 0-21
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

. Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Hedium: Sedi.mnf- Population: On-Site Resident
Source Area: Wetlands Land Use: Future Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL ' :
‘CONCERN. i
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
2-Butanone ND ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Toluene T.1e-06 4.5¢-08 7.1e-06 0.0 ND ND 0.0e+00 gg
SEMIVOLATILES )
Phenol -3.1e-05 1.8e-07 3.1e-05 0.0 ND ND 0.0e+00 0.0
1,2-Dichlorcbenzene 3.4e-05 1.1e-07 3J.4e-05 0.0 ND ND 0.0e+00 0.0
&-Methylphénol . D ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Benzoic Acid 9.7¢-07 4 .6e-09 9.8e-07 0.0 ND ND 0.0e+00 0.0
Fluoranthene ) 9.2e-05 2.9e-07 9.2¢e-05 0.0 ND ND. 0.0e+00 0.0
bis(2-ethylhexyl)phthalate 3.7e-03 5.9¢-06 3.7e-03 0.6 4.4e-07 7.0e-10 4.4e-07 100.0
METALS
Chromium VI 8.5¢-03 8.1e-04 9.3¢-03 1.4 ND ND 0.0e+00 0.0
Copper D ND 0.0e+00 0.0 ND ND 0.0e+00 0.0
Mercury 1.2e-02 3.4e-04 1.2e-02 1.9 ND ND 0.0e+00 0.0
Nickel T.0e-02 1.3e-03 T-1e=02 11.0 ND ND 0.0e+00 0.0
Selenium 3.0e-04 5.7e-05 3.5e-04 0.1 ND ND 0.0e+00 0.0
Thallfum S.4e-01 5.2e-03 5.5e-01 83.9 - ND ND 0.0e+00 0.0
2ine 6.9e-03 3.0e-04 7.3¢e-03 1.% ND N 0.0e+00 0.0
100.0 &.4e-07 7.0e-10 4.4e-07 100.0

Total 6.4e-01 8.1e-03 6.5¢-01

Notes:

" A noncancer risk estimate (HQ) of greatér than 1 indicates the potential for noncancer effects (e.g., liver
diseage) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
tevel of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites. .

Hazard -quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relatfonships: :

Hazaid Quotient = Chronic Daily Intake. / Reference Dose

Cancer Risk = Chronic Daily Intake x Slaope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
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Table 0-21
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
: Woodatock, Illinois
sumed to arrive at an exposure pathway total risk value. The percentage of total risk {s also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not avaitable.
[woodstock.2020.RA] FN-R. w20

10715791

JAH/ Jah/TB/MUK



Table 0-22
SUMMARY OF NONCANCER HAZARDS AND CANCER .R1SKS

Woodstock Lendfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Indoor Alr Population: On-site Resident
Source Area: Landfill Gas Land Use: Future Land Use Scenario
HAZARD QUOTIENTS . CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN ]
. Inhalation X of Total Inhalation % of Total
VOLATILES
Chioroethane 2.9e-03 0.2 ND 0
Benzene ND 0.0 5.8e-05 100
‘Toluene 1.6e-03 0.1 ND 0
Chlorobenzene 7.3e-01 47.5 ND 0
Ethylbenzene: 3.1e-02 2.0 ND 0
Xylenes (mixed) 4.2e-02 2.7 ND 0
Freon 7.2e-01 46.9 ND 0
4-Ethyl Toluene 2.6e-03 0.2 ND 0
1,3,5-Trimethylbenzene 1.1e-03 " 0.1 ND 0
1,2,4Trimethylbenzene 5.2¢-03 0.3 ND 0
Totals 1.5¢+00 100.0 -5.8e-05 100.0%

Notes:

(a) Toxicity values hot available for Freon:=114, dichlorod{fluorcethane used.
(b) Toxicity values for ethyl toluene not available, toluene used instead,
(c) Toxicity values for trimethylbenzene not available, toluene used instead.

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contamfndted medium. A cancer risk
l:vol. of greater than 1.0e-06 (f.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the probability of fncurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazerd Quotient. = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Dally Intake x Slopé Factor -

Hazard quotients and cancer risks are summarized for applicable routes of exposure. values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk fs also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope fac:torl were not availsble.
[woodstock.2020.RA] FS-R.w20

10715791
JAH/ jah/TB/MWK



Table 0-23
SUMMARY OF KONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Sfte Remedial Investigation
Woodstock, Illinois

. Medium: Ambient Air . Population: Off-Site Resident
Source Area: Landfill Gas " Land Use: Future Land Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
* CONCERN
' Inhalation X of Total Inhalation X of Total
VOLATILES
Chloroethane 5.0e-06 0.2 ND 0
Benzene ND 0.0 1.0e-07 100
Toluene 2.8e-06 0.1 ND 0
Chlorcbenzene 1.3e-03 &47.7 ND 0
Ethylbenzene 5.5e-05 2.0 ND 0
-Xylenes (mixed) 7.4e-05 2.7 ND 0
Freon 1.3e-03 46.7 ND 0
. 4-Ethyl Toluene 4.6e-06 0.2 ND 0
1,3,5-Trimethylbenzene 2.0e-06 0.1 ND 0
1,2,4-Trimethytbenzene 9.2e-06 0.3 ND 0
Totatls 2.7e-03 100.0% 1.0e-07 100.0%

(a) Toxicity values not available for Freon-114, dichlorodifluoroethane used.
(b) Toxicity values for ethyl toluene not available, toluene used instead.
(c) Toxicity values for trimethylbenzene not available, toluene used instead.

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., Liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
lfvel of greater than 1.0e-06 ({.e., one in & million) is above the U.S. EPA’s point of departure for Superfund
. tu.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Dafly Intake x Slope Factor

Hezard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumned to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock.2020.RA1 FO-R.w20
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Table 0-24
SUMMARY OF NONCANCER MAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Groundwater Population: Off-Site Resident
Source Area: Upper Aquifer , Land Use: Future Use Scenarfio
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL. OF POTENTIAL .
CONCERN =
Dermal Absorp. Ingestion Inhalation Total X% of Total Derimal Absorp. Ingestion [Inhalation Total % of Total
VOLATILES
Vinyl chloride ND D N 0.0e+00 0.0 1.0e-04 5.6e-04 3.7e-05 7.0e-04 58.3
" Acetone 3.0e-04 1.6e-03 D 1.9¢-03 0.1 ND ND ND 0.0e+00 0.0
1,2-Dichloroethene (trans) 8.9¢-04 4.9e-03 ND 5.8e-03 0.2 ND ND ND 0.0e+00 0.0
Benzene - L ND ND 0.0e+00 0.0 3.3e-08 1.6e-06 7.0e-07 2.3e-06 0.2
SENIVOLATILES
bis(2-ethylhexyl )phthatlate. 1.7e-07 8.1e-03 ] 8.1e-03 0.2 2.0e-11 9.8e-07 N 9.8e-07 0.1
METALS '
Antimony ~ 3.0e-02 5.5¢-01 ND 5.8¢-01 16.5 ND ND ND 0.0e+00 0.0
Argenic 6.0e-03. 2.1e+00 ND 2.1e+00 59.0 1.4e-06 4.8e-04 [ ] 4.8e-04 40.9
Barfum. 1.3e-02 - 2.4e-01 ND 2.6e-01 7.2 ND ND ND 0.0e+00 0.0
Manganese 2.4e-02 3.5e-01 )] 3.8¢-01 10.7 ND ND w 0.0e+00 0.0
Nickel : 2.1e-03 7.6e-02 ND 7.8e-02 2.2 ND ND D 0.0e+00 0.0
Vanadium 1.4e-03 2.6e~-02 N 2.7e-02 0.8 ND ND ND 0.0e+00 0.0
Zinc * 8.3e-04 . 9.2e-02 ND 9.2e-02 2.6 ND ND [} 0.0e+00 Q0.0
Cyanide 8.2¢-05 2.1e-02 N 2.1e-02 0.6 D ND [ ] 0.0e+00 0.0
Total 7.9e-02 3.5e+00 0 3.5e+00 100.0 1.0e-04 1.0e-03 0.00003797 1.2¢-03 100.0

Notes:

A noncancer risk estimate (HQ) of gruter than 1 indicates the potentlll for noncancer effects (e.g., liver .
disease) to occur {n humans exposed at an agsumed level and duration t6 a contaminated medium. A cancer risk
l:vel of greater than 1.0e-06 (f.e., one in a million) fs sbove the U.S. EPA’s polnt of departure for Superfund
sites.

Hazard quotients and cancer risks are unitiess values which represent the probability of incurring an adverse
health éffect. These risk values are calculated using the following relatfonships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotfents and cancer iisks are sumarized for applicable routes of exposure. "Values for each route are
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
(woodstock.2020.RA1FP-R w20
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Table 0-25
SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

Medium: Surface Water Population: Off-Site Resident
Source Area: Kishwaukee Creek Land Use: Future Use Scenario
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL )
CONCERN )
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Totsl
METALS

Barium 2.8e-03 5.9e-05 2.8e-03 86.3 ND ND 0.0e+00 0.0
2inc . 4.0e-04 © 5.0e-05 4.5e-04 13.7 ND ND 0.0e+00 0.0
Totals 3.2¢-03 1.1e-04 3.3e-03 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncancer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans exposed at an assumed level and duration to a contaminated medium. A cancer risk
l:wl of greater than 1.0e-06 (i.e., one in a million) is above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unltlen values which represent the probnbillty of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The_percentage of total risk is also shown for each compound.

In some cases risks were not 'detemined (ND) because reference doses or slope factors were not available.
(woodstock.2020.RA] FQ-R. w20
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Teble 0-26
SUMMARY OF NONCANCER: HAZARDS AND CANCER RISKS

Woodstock Landfill NPL Site Remedial Investigation
Woodstock, Illinois

! Medium: Sediment Population: off-Site Resident
Source Area: Kishwaukee Creek Land Use: Future Use Scenario
) HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL . .
CONCERN o K i T
Dermal Absorp. Ingestion Total X.of Total Dermal Absorp. Ingestion Total X of Total
METALS.
Chromium VI 2.6e-03 4.9e-04 3.0e-03 . 8.1 ND ND 0.0e+00 0.0
Manganese , 2.60-02 3.9e-04 2.6e-02 69.3 ND ND 0.0e+00 0.0
Nickel 5.0e-03 1.9e-04 5.2e-03 13.8 KD ND 0.0e+00 0.0
2inc 3.0e-03 3.4e-04 3.3e-03 8.9 ND ND 0.0e+00 0.0
3.6e-02 1.4e-03 3.8e-02 100.0 0.0e+00 0.0e+00 0.0e+00 0.0

Notes:

A noncencer risk estimate (HQ) of greater than 1 indicates the potential for noncancer effects (e.g., liver
disease) to occur in humans expdsed at an asiumed level and duration to a éontaminated medium. A cancer risk
l:yel of greater than 1.0e-06 (i.e., one in a million) s above the U.S. EPA’s point of departure for Superfund
sites.

Hazard quotients and cancer risks are unitless values which represent the roh_-bll!ty of incurring en edverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Dajly Intake / Reference Dose

Cancer Rigsk = Chronic Daily Intake x Slope Factor

‘Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumned to arrive at an exposurée pathway total risk value. The percentage of total risk is also shoun for each compound.

In some céses risks were not determined (ND) because reference doses or slope factors were not available.
[woodstock.20205RA] FR-R.w20
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APPENDIX P
MODELING OF LANDFILL GAS GENERATION



Appendix P
Modeling of Landfill Gas Generation

In order to determine potential future risks caused by exposure to landfill gas, it is

necessary to estimate rates of gas generation in the the future. The Palos Verdes

Kinetic Model as presented in Methane Generation and Recovery From Landfills,
Emcon Associates, 1982, was used to roughly estimate future gas generation.

The rate of gas production at any time is a function of refuse composition, moisture
content, age of the refuse, temperature, nutrient content, pH and alkalinity. Given the
dearth of historical information concerning the filling of the Woodstock Landfill, the
following assumptions were required.

Refuse composition is mostly municipal waste, with unknown quantities of industrial
sludge and lime slurry added during periods of the Site operation. Since high

concentrations of calcium, magnesium, and toxic materials inhibit gas production, a
conservative estimation, maximizing potential generation rates, would include only
municipal waste. Percent composition of the various components of municipal waste
were estimated for food waste, garden waste, paper, rubber and plastics, textiles, wood,
and inert rubble, and are presented in the calculations at the end of this appendix.

This information provides estimates of nutrient content, pH, and alkalinity.

The amount of compaction also effects the rate of gas production by increasing
available surface area and contact between organisms and waste. For Woodstock, a
moderate density of 1000 lbs/cubic yard is assumed.

Moisture content has been estimated at 30%. While high moisture content in the
range of 60-80% favors methane gas production, moisture ranges of refuse at the time
of placement average about 25%.



g’

The rate of placement will have a significant effect on model predictions. Filling at
Woodstock began in 1935 and continued until 1975. However, open burning was
practiced until about 1958. Since no information is available on rates of filling or total
actual wasted placed in the landfill, the total waste volume estimate of 13 million cubic
feet (484,000 cubic yards) presented in Table 4-2 was used to estimate annual rates of
filling. It was estimated that 10% of this volume was placed between 1935 and 1958
when open burning occurred, with the remaining 90% placed between 1959 and 1975.
This conservatively estimates the majority of waste placement occurred in the latter
stage of the Landfill's operation.

Based on the these assumptions, modelled results for landfill gas generation at the
Woodstock Landfill indicate gas generation peaked approximately 10 years ago (in
1980) at approximately 140 cubic feet per minute (CFM), and has declined to
approximately 32 CFM in 1991, with a further drop to 15 CFM by-1995.

JAH/ndj/MWK/DWH
[mad-602-22d]
60776.29
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[P eemes [N

Year

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
- 1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

1958.

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1w
1972
1973
1974
1975

TOTALS

_ WOODSTOCK LANDFILL RUFS -
TOTAL ESTIMATED REFUSE.FILLING RATE

Refuse
Volume

€Y)

2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,003
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
2,093
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490
25,490

25,490

483,575

Deasity
(LBS/CY)

1000.

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
- 1000
1000
1000
1000
1000
1000
1000

Total Tons

1,047
1,047
1,047
1,047
1,047
1,047

' 1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
1,047
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745
12,745

241,787

10/10/91



WOODSTOCK LANDFILL RUFS 10/10/91
ESTIMATED REFUSE CHARACTERIZATION

Waste Type (%)

Component(1) Composite 1@ 7 4
Food Wasto 9.0 0 0 1.5 s
Garden Waste 10.0 0 o 7 30
Paper Products 42.0 0 0 10 30
Plastic/Rubber 12.0 0 0 20 60
Textiles 2.0 0 0 7 20
Wood 6.0 0 0 15 50
Rubble/Inerts 19.0 0 0 0 0
Moisture Content 30% 0% 0%

Dry Solids 70% 0% 0%

Volatile Salids 56% 0% 0%

(Dry Wt. Basis)

Volatile Solids 47% 0% 0%

(Biodecgradable)

(Dry Wt. Basis)
Maximum Methane Production (3) Total Methane Production

(cu.ft./1bm) 1.54 0.00 0.00 1.54 (cu.fe.lbm)

(1) Refuse characterization based on *Methane Generation and Recovery From Landfills®,
‘Emcon Associates, and Warzyn Inc. :

(2) Maximum methane production based o the biodegradability of volatile solids: present
in the refuse as described in "Mcthane Generation and Recovery From Landfills™, Emcon Associates.

Methane Generation Calculation (3)
First Stage Equation: '

ki@ - 1)
G =(L2)e
Second Stage Equation: .

-k2(t - @)

G=L[ -.5¢ ]
Where:

G = Volume of gas produced prior to time t .
L = Maximum methane production 'l '
k1 = In(S0/t@) '
X2 = In(50)/(t¥ - i@)

t@ = time when 50% of methane has been produced-in years
t¥ = time when 99% of micthane has been produced in years

(3) Bascd on the Palos Verdes Kinetic Model where the first stage.methane: production rate
is proportional to the volume of methane already produced until half of the potential
methane:has been' gencrated. The second stage methane production rate is proportional
to the volume of methane remaining to be produced.
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WOODSTOCK LANDFILL RI/FS

ESTIMATED LANDFILL GAS GENERATION RATE
i .

Year

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

1974 °

1975
1976
1977
1978
1979

1980:

1981

1982,

1983

Total
LFG

(CFM)

O 00 00~ W & NN = == 0000
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105
113
118
123
126
129
131
12
132
13
128
123
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10710/91 WOODSTOCK LANDFILL RVFS
ESTIMATED LANDFILL GAS GENERATION RATE

Total
'LFG
Year (CFM)
1984 114
1985 102
1986 83
1987 65
1988 54
1989 46
1990 33
1991 32
1992 27
1993 23
1994 19
1995 16
1996 13
1997 .1
1998 9
1999 8
2000 7
2001 6 .
2002 5
2003 4
" 2004 3
2005 3

BM/bm/JAH




WOODSTOCK LANDFILL RI/FS

LFG GENERATION CURVE
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APPENDIX Q

INDOOR AIR MODELING OF VOC CONCENTRATIONS
DUE TO THE INTRUSION OF LANDFILL GAS
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Appendix Q

Indoor Air Modeling of VOC Concentrations
Due to the Intrusion of Landfill Gas

Soil gas may enter a house through cracks and pores in foundations or basement walls -
and through gaps around building joints or plumbing. The flow of soil gas into the
house may be driven by diffusion or by temperature and pressure differences between
the outdoor and indoor air. A house may act like a stack in which warm air rises
drawing in cold air from the outside or from the soil. Wind blowing against the walls
of the house will create static pressure differences drawing air into or out of the house
(Wadden and Scheff, 1983). Pressure differences can also be created by ventilation
systems that do not have balanced intake and exhaust rates. The advective flow
created by these pressure and temperature differences is the principal means by which
soil gas enters a house, (Garbesi and Sextro, 1990).

Pressure-driven flow may be particularly important in houses with basements, because
of the large interface with the soil and large underpressures that are possible when the
house is being heated during winter. Basement pressures have been measured under
normal-operating conditions during the winter between -2 and -6 Pa (Garbesi and
Sextro, 1990). The actual pressure gradient and flow created by such conditions is very
hard to predict and currently not well understood. Flows may vary over several orders
of magnitude depending on the permeability of the soil, the effective permeability of
the basement sugstructure, and the extent and magnitude of the pressure gradient
(Garbesi, 1991).

To evaluate the potential indoor air concentrations due to soil gas at the Woodstock
Landfill site, we have assumed a hypothetical house and basement shown in Figure 1.
The volume of the living space, V[, is assumed to be 396 m3, based on a 4-person
house with an average space of 99 m3/person (Nazaroff, et. al. 1988). The volume of
the basement, VB, is assumed to be equal to the volume of the living space.” The
house is assumed to be ventilated at a rate of 0.1 air changes per hour or 39.6 m3/hr.
The range for house ventilation rates during winter ranges from 0.1 to 1 air changes
per hour (Nero, 1988). The basement is assumed to be ventilated at 0.05 air changes.
per hour or 19.8 m3/hr.

Soil gas enters the basement via diffusion and via advective flow. The main route of
soil gas diffusion into the basement is assumed to be a crack 1 cm wide at the joint
between the basement walls and the basement floor. The rate of soil gas diffusion
through this crack is given by: _ '

S = (De AG5)/X

S is in units of pg/h and is expressed in terms of the concentration of the compound in
the soil gas, Cs. A is the surface area over which diffusion occurs, equal to 0.5 m2. X
is the distance from the crack to the source of the soil gas which was assumed to be 1
m. De is the effective diffusivity of the gas in the soil which is given by:

De = (D3 Pa3.33)/P¢2
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Page 2

Dj is the diffusivity of the gas in air. This was conservatively estimated to be 1 cm2/s
(Finlayson-Pitts and Pitts, 1986). Pq is the air filled porosity and Pt is the total
porosity which are given by:

Pt = 1-(db/dp)
Pa = Pt-mdp

dy, is the bulk density of the soil, taken as 1.8 g/cm3, the average of two soil borings
(i.e, LWO1 and LW02) at the site. dp is the particle density of the soil, assumed to be
2.6 g/cm3. m is the moisture content of the soil, taken as 14%, determined from two
soil borings at the site.

Based on these relationships, the rate of diffusion, S, is equal to 1.6 x 10-4 Cs.

Given the difficulty of predicting the advective flow into the basement, the soil gas
entry rate, gs, was determined by comparing several studies in which soil gas entry was
empirically measured. Turk, et. al. (1990) measured soil gas entry rates of 0.4-39 m3/h
constituting between 1-21% of the total house ventilation rate. If it is assumed that
the soil gas entry rate is linearly related to the pressure differential, then the bottom: of
this range is similar to values that would be predicted under normal heating conditions
based on the observations of Garbesi and Sextro (19832. Therefore, the soil gas entry
rate was assumed to be equal to 1% of the house ventilation rate or 0.4 m3/h.

Based on conservation of mass, the rate of cha-ng > in concentrations in the basement
and living areas are given by the following equations: '

dCp/dt = (gsCs + qLCL + qBCB + S)/VB
dCr/dt = (qBCB - qL.CL - qeCL)/ VL

After some time, the concentrations in the rooms will reach a steady state and the
rates of change will be zero. Under these conditions:

CL = (gsCs + S)/qe
CB = (qsCs + qL.CL + S)/qB

The results of these calculations are given in Table Q-1.

The concentrations provided are estimates based on projected flow of soil gas under
worst case conditions during winter heating. At other times of the year, natural
ventilation would be greater, and advective flow would be lower due to a lower _
temperature differential, resulting in lower concentrations. However, the uncertainty
in these estimates is very large and actual concentrations could range over several
orders of magnitude.
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APPENDIX R

SCREENING METHOD FOR ESTIMATING INHALATION
EXPOSURE TO VOLATILE CHEMICALS FROM DOMESTIC WATER
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. 1. Introduction

The following discussion has been developed to provide a screening method for
estimating the indoor air concentrations of volatile chemicals from indoor water uses and the
resulting human inhalation expasures, with an emphasis on showers. A computerized madel
titled MAVRIQ (Model for Analysis of Volatiles and Residential Indoor-Air Quality), which
is under development, may also be used to refinc the exposure estimates since it more
accurately accounts for human behavioral and water use patterns.

This procedure evolved from research done by Julian Andelman at the Universtity of
Pittsburg under fnndmg from the Expsoure Assessment Group at US EPA in Washington,
DC. The references given provide a more detailed descnption of these procedures and related
work.

2. When is Inhalation Expusure of Co::cem"

In order to determinc the significance of the inhalation pathway the ratio of the vapor
inhalation exposure to the water ingestion exposure can be calculated. Using Henry’s Law
Constant to obtain the equilibrium concentration in air, and setting a ratio of < 0.1 as
criteria, the equation can be derived as follow:

max inhalation exposure < 0.1 (1)
water ingestion exposure

H C, x (20.000 1/dav) <01 (2)
G x (2 L/day)

H < 10° 3)

Where C, = contaminant concentration in water (mg/L)
H = Henry's Law Constant (unitless)

The unitless Henry’s Law Constant can be calculated by using the following equation.
H = H'/RT
where H! = Henry's Law Constant in atm-m*/mol

R = gas constant in atm-m*/mol °K
T = temperature in °K.
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TABLE 1
Variable ~ ° Value or Range Reference
Volatilization (f) : : :
Water Flow 600 - 1,800 (mean=600) 2
Rate (F,) [L/hr] '

Shawer Period (t,) [hr] 0.08 - 03 (mecan=0.08) 2

After Shower 0.2 (typical) 1

Period (t,)
Bathroom size (V,) [L] 8,300 - 9,800 3
Breathing Rate (B) [L/hr] 833 (20m%/day) 4

1. Ardelman, J., Total Exposure to Valatile Organic Compounds in Potable Water, Chapter
20, Significance and Treatment of Volatﬂe Organic Compounds in Water Supplies

2. U.S. Department of Housing and Urban Development, Residentnal Water Conservation
Projects, March 1984, Contract H-5230

3. Giardino NJ, Gumerman E,; Andelman JB, Wilkes CR, Small MJ, Borrazo JE, Davidson
CI (1990), Real-Time Air Measurements of Trichluroethylene in Domestic Bathrooms using
Contaminated Water

4. U.S. EPA Factors Handbaok
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4. ‘Whole House Exposure

Similarly, a one-compartment indoor-sir model may be used to describe the range of
‘average indoor-air concentrations that are likely to be encountered from a volatile organic
chemical. The equation does not address the time and space variations that will be
encountered throughout the day in the home. The expasure estimates obtained using the air
concentrations from equation (8) do not include those that would occur at the point of water

use, such as during showering.
The air concentration can be estimated by using the equation below.
. C=WHEC. S o @)
: HY ER MC

where; C, = enncentration in air (mg/m?)
C, = concentration in water (mg/L)
WFH = water flow rate in whole house (I./day)
HV = house volume (m®)
ER = exchange rate (air changes/day)
MC = mixing coefficient (unitless)
f = fraction of contaminant that volatilizes (unitless)

Table 2 shows a list of the ranges of values that these variables can take. An example
of the usc of equation (8) is presented below.

Assumptions

WFH = 723 (L/day)
HY = 1777 (m%)
ER = 13.7 - 58.8 (air changes/day)
MC = 0.15 - 1.0 (unitless)
f = 0.5 - 1.0 (unitless)

= (00320 [U¥)) G, [melL] ®
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TABLE 2

l“‘

- Variable Value or Range Reference

Water Flow _ ' ' »
Rate (WFH) [L/day] 723 (typical) 1

House
Volume (HV) [m*]  177.7 (typical?) 2

2

Exchange Rate (ER)

[air changes/day] 13.7 - 58.8 3 ~
Exchange Rate (ER) '
[air changes/day] 21.6 - 84.0 4 |
Mixing Coefficient (MC) '
(unitless) 0.15. 1.0 5 .
-5.}; Fraction '
e Volatilization (f)
. [unitless] 0.5-1.0 6 '
se 1. US. Department of Housing and Urban Dm'relopment (1984) Residential Water !

Conservation Projects

2. Axley J (1988) Progress Townrd a General Analytical Method for Predicting Indoor Air
it Polluton in Buildings: Indoor Air Quality Modeling Phase IIT Report. N'.BSI'R 88-3814

A

3. Grimsrud D.T., Sherman M.H., and Sondcregger R.C. (1982) Calculatmg infiltration:
Implications for a Construction Quality Standard. Proceedings - ASHRAE/DEO Conference
on Thermal Performance of the Exterior Envelopes of Buildings, Las Vegas, NV, Lawrence
Berkeley Laboratory Report, LB1-9416. (refers to new houses)

4. ASHRAE (1985) Natural Ventilation and Infiltration. ASHRAE Fundamentals
Haadbook, Chapter 22, ASHRAE Inc., Atlanta, GA. (refers to oldcr honses)

. U.S. EPA (1987); Exposure to Volatilized Drinking Water Contaminants Via Inhalation -
Importance Relative to Ingestion; Office of Drinking Water; Criteria and Standards Division,
Health Effects Branch.

6. Cantor, K.P., Christman R.F., Ram, N.M., Sigaificance and Treatment of Volatile Organic

7
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Compounds in Water Supplies; Chapter 20 . Total Exposure to Volatile Organic Compounds
in Potable Water; Julian B. Andelman

Note: The ranges represent the average value and the maximum value. For the rangc
presented in reference #4, the first value represents the madlan. Values presented for mixing

coefficients are based on judgment. .
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Appendix A: Derivation of Equations

Nature of Volatilization Process

To assess the potential for VOC’s to volatilize from water

used indoors, it is useful to consider the egquilibrium and rats
processes involved. The relevant relationship describing the
velatilization of a chemical and its subsequent equilibriu=
betwvean the air and vate; phasas 1s'ﬂgnry's law

H = C/C, (1)

where H is the dinenasicnless Renry’s law constant, aﬁd C, and C,

(mass/volume) are the concentrations of the volatilized chezmical

in the air and vater phases, respectively, at equilibrium.
Table 5. is a 1ist of H constants at 25 °C for uvora.l
organic ;-:'hén-:l.calu\ of environmental concern, il-ong vi.t;h their
vapor prassures and solubilities, the values being approximate,
either calculated or taken directly from the é;onpiilntion by

Mackay and Shiu {19). The H constants shown there encompass a
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range greater than five orders of iagnituda. Their vapor
pressures and water sclubilities are also quite different. 8ince
the H values are predicted fairly wall by the ratioc of the vapor
preSsuie of tha pure material to.ita aquecus solubility,
compounds such as carben tetrachléride and tetrachlorocethylene,
with quite different solubilities and vapor pressurss, can
nevertheless have similar H values. Also it is essential to
recognize that even a low vapc:—pﬁe-surc chemical, by virtue of
its low solubility in vatsr, has the potential to volatilize to
the same extent as a high vapor-pressurs chemical. |
The maximum extent to vhich a chemical may be expected to

volatilize in the home froem indoor water uses can be estimated by
‘conaidering the average gquantities of water used within a honme,
F, (L/h); albnq with typical air flow or infiltration rates P,
(L/h) For a family of four a typical ratioc of P./r,-.may be
taken as 10' [4). The ratic of masses of volatilized chemicals,

r, in the two phases is given by

T = (C/C) (VUVa) _ | (2)

‘'where V. :and Ve aic the gquantities .ot air and watér,
‘reéspectively, used in a given period of time in the homs.

'In the steady~statse one can assume that V,./V, equals F/F,, and
Twx &8 tﬁ'e paxinum expaected value for r when . C,./C, squals H, such
that

Twx = B(FUF.) = 10' B . | | (3 i

a3 oM u s eh .
Cadiamsided d v o ote vl
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This indicates that in the steady-state, as water is used within
the typical ﬁame and air 1ntiltra£os through it, for a chemical
with an B value as low as 10°, .y is unitf, or about 50%
volatilization will occur. Since all the chinicalé in Table 5
have E values greater than 10, in each case, enxy’s
law equilibrium is attained, one would expect substantial
velatilization to occur in the home from normal uses of
contaminated water as it is exposed to the indoor air.

The H constant will increase with temperaturs. Munz and
Roberts [20] showed that for several volatila-organig chemicals
the temperaturs effect is given by _
log H = A’ - B//T - _ ‘ _ (4)

‘wherse A’ and.n' are constants for each chemical, and T is

absolute temperature. For chloreoform the measured A’ and B’
values were found to be 4.990 and 1729, respectively; and for
carbon tetrachloride, 5.853 and 1718, respectively, thke
measurements being taken over the range of 10 to 30 °C. Yor
exanple, using this equiﬁion for chlorofornm, thg B ialuaq are
0.076 and 0.19 at 10 °C and 30 °C, respectively, The comparable
values 16: carhon tetrachloride ?rs.01606 and 1.52. Thus the
maximum extant of volatilization that can occur will increase
markedly'bitn temperaturs. -

As discussed by Mackay and Yeun [21], tha rate of
volatilization of a chgnical from water is dependent on' its

molecular-diffusivity properties. Often a two-~rassistance model

il s .S s

o I A
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‘mase=-transfer rata vas praedominantly ligquid-phase resistant for

The two~resistancs medel expressing the mass flux, F,
(mol/m’s), can be writtsn as
F, = X(C, - C/H) - (5
‘where K is the overall, two-resistance mass-transfer coefficient

12:2¢ G202.473 7722 uzsas Eal | - e

is usad to_describe the process in vhich the #olatilizing‘

chemical has to first diffuse across a liquid fila at the air

vater interface, followed by éiftupion across the air film.
Mackay and Yeun measured volatilization rates in a wind wave tank
for 11 organic cempounds with varying Henry’s law constants.

They confirmed the validity of the two-resistancs medel, and

showed the effects of sclute diffusivity and temperature. The

chemicals gtudied included several halogenated VOC’s, including
chlorcbenzena, carbon tetrachloride, 1,2-dibromoethane, and 1,2~
dichlpicprapane,'as vell as banzane and tolusne, and several
katones and ‘alcohols. Thay showed that no interactions occur

when solutes volatilize sizultanecusly, and concluded that the

many of these chemicals.

Fo L e SIS it e s etar

(m/s), C, is the solutes concentration in air (mol/m’) and ¢, that. .:

B

in water. The overall mass transfer is a product of the flux and;

the surfaca arsa oxposid, so that, for exampls, small droplets in!

S weangs

a shover with a greater surface area would be expected to have a :

~.

greater rata of velatilization per unit time than would the same’

mass of larger droplets with a lower surface area/mass ratio.

-
.

il e
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Mackay and Yeun concluded that the mass-transfer coefficient
in either the liquid or'gas'phﬁse was'noqt likely dependent on
the Schmidt number, S8c, which is the dimensionless ratio of

. viscosity/(density x diffusivity), in the respactive phase. The

two-resistance model describes the K in terms of liquid and gas
phase transfer coefficients, K, and X,, respectively, such that
1/K = /K + 1/EX, ) (6)
They showed that for their data K, vas proportional to 3.41x107°
§¢,%%, while X, was proportional to 4.62x107 8cg . The Scg and
Sc, values for ths 12 compounds diad ﬁot differ greatly, ranginq
from 0.72-1.07 for Sc,, and 939-1177 for Sc, at 20 °C. However,

the H values varied considerably by'alnnntjrour orders of

‘magnitude. - ¥or the smallest Hevalue coipound, 1-butancl, the K,

term dominated to aestablish the ovazﬁll X, while for the high H-
value cocupounds like benzene and carbon tatrachlorids, liquid-
film transfer was the dominant rate-contrelling step, the 1/EX;
;tern-beinq.negligible in Equation 8. The avarall mass-transfer
cﬁeffieients measured wers thus quite different at thase two
th:enes. For exanple, the ratioc of mass-transfer coafficients
for benzene to that of l-butancl varied from 14 to 20. Ih
contrast, for tﬁose compounds where K, dominated, the K values
did not ;iry nmuch, as expected, since their Sc; values were quite
similar, and E no longer played a significant role in determining
XK.  Thus, in one series of detarminations of masa-transfer

coefficients, Mackay and Yeun measured K values of 51.1, 51.1,

-
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and 45,3 (10* =m/s), respectively, for benzene, carbonm

‘tetrachloride, and 1,3-dibromcethane, their Sc, values being

1021, 1062, and 1075, respectively.

' This analysis indicates that cne should be able to compare
and predict the X values among compounds based on fundamental
molecular properties and H values, to the extent that this two-
resistance model applies to the volatilization frou'indaor water
uses. They observed that the use of the x; depeﬁdaﬁcy on sg¢,*? |
predicts a 2.8% temperature increass in X per degree.

Equation 5 for the mass-transfer or flux at the vater air-
interfaca predicts that wvhen the air concentration, ¢,, is

negligible, meaning a ;nall buildup of chemical in the resceiving

air, then the rate of mass transfer is dirsctly proporticnal teo

the concentration of volatiliziﬁq chemical in the vatA;. This
is of importance in that one could then extxapclats ﬁ#e percent
volatilization at a high concentration in the feed water to
predict the same fractional volatilization at a iov—faed

concentration. At tha same time, even if the buildup in the air

did occur, however, and its removal were first order in

concentration, one could atill extrapclate to the lower feed
concentratién.

There is independent evidence in laboratery atudies that the

mass-tranafer cecefficient may be reasonably constant over severai;

orders of magnitude of concentration [22]. For 1,2-

dichloroethane in the range of 1 g/L to 10 ug/L the coefficient
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of variation of mass-transfer coefficient was found to be +
6.31%; for 1,1,1-trichlorcethane it was & 5.42% cover a range of
cancentration of 0.05 g/L to 30 ug}L.

In summary, the R éonstant will limit the maximum

volatilization that can occur in indoor water uses. Howvever,
except for a few stillewvater systems in the home, such ai\water

in a toilet bowl, many water uses ars floving or are of short-

term duration in which the rate of velatilization will be
limiting and equilibrium not reached. In those instances the

mags-transfer coefficients become the principal controlling

factor for the relative releasas of different volatile and semi-

P 1 7

volatile chemicals. Even here, however, the H constant is of

importance in that it will influence the magnitude of the mass-

-

transfer coefficiant, as well as the extent to which the flux for
volatilization at the water-air interface will ba reduced as the

air concentration builds up.

Finally, the water-air intertfacial Qreas Qnd tenp;ratures of
-the water uses are critical deternining :acteri in the rate of
nass tranlter. and certainly the H constants will incraase with
tenperaturc as well. Thus, one can expect that since the various
indoor water uses involve differsnt quantities and flows of
watar, res;dence tznes in the water appliancas and uses, dagrees

of nxxlng and turbulence, and temperatures; the extents of

volatilization among the water uses, even for a given chemical,

should vary.
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"experimental observation that the C,/C, ratio for air and water

B
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volatilizat#on mass-transfer coefficient. When the feed
concentration is terminated, the volatilization souxrce term

becomes zero and Equation 7 reduces to

V. (dc,/dt) = ~F.C, (8)

the integrated form being

ln C, = 1n Cuynu — (F/VA)E , (9)
As expressed by Equation 7; we f£ind that the volatilization

source term kX(C, = C,/H) does indeéed reduce significantly with

time as C, increases. For example, in the experiment with a

chloroform feed of 1.84 nq/L shown in Figqure 1, at 10, 30, and 50

min, the instantaneous. fractional rate. of volatilization, £, was

0.82, 0.70, and 0.62, respectively. This is consistent with our

leaving the chamber was found to bhe lass than the E value for
chlorofornm, buﬁ that the latter value of about 0.15 was gradually
approached during the shower experiment [23], thus gradually
inhibiting the volatilization rate.

We have also found in our experiments with both chloroform
and trichlorcethylene (TCE), that during the decay perioed
(following the terﬁigation of the chemical in the shower fged)
significant quantitieés of the volatilized chemical in the shower
chamber air redissolves in the flowing water, as measured in-the

drainwater. Thus, Equations 8 and 9 are not quite accurate,

since there is this additional decay route.



As shown in Figure 1 for chloroform, as expected the air
concentration due to volatilization increases with temperature
and concentration of the feed water in the shower eiperiments.
Also as expected, we have found that iﬁcreased air flow reduces
the concentration of volatilized chenical in the chamber air and
at thelsane time increases the rate of valatilization, since the
rate of approach to Henry'’s law aquilibrium is reduced. Rates of
volatilization for chloroform and TCE ranged froa about S0 to |
90%; depending on temperature and other shower conditions, with

chloroform volatilization typically lower than that for TCE. %

e .‘

Mode Sho
One can estimate the shower and wvhole house exposures by the S

use of sinple, one-compartment mnodeling. For exanmples,

integrating Equation 7 and assuming that C/H is negligible
compared to C,, one obtains an expression for the change in C,
with time in a chamber
in (1 - CF/XG) = - (F/V,)t - (10)
The assumption that C,/H is negligible implies that the rata of
volatilization in the shower is constant. In that case it can ke
.shown that kx equals f£P,, where f is the fraction of chemical that
volatilizes from the feedwater whose flow rate is F, (V/t).
Although, as noted above thera is a gradual decrease in f values
with time during the shovér experipents, this will not,

substantially affect the estimated average values of C, that will

T Lt T R e —




be used to calculate exposures. Using Equation 10 one can
calculate the maximum air concentration that wili be achieved in
a one-compartment shower or bath. - For small values of (PJ/V,)E
(the magnitude of which will be considered below), Equation 10
reduces tg a simple linear form
c. = ktC/v, ' ' (12)
Thus, after a given shower period, t, this is alsoc the maximum
concentration, c.,,[
Cunx = ktC/V, (12)
Also, the average concentratioen, C,,», would be C,uy/2 since C,
increases linearly with time _
" Cuwg = kEC/2V, T | o ' (13)
| For the purpose of estimating possible shower exposures, it
will be assumed that the concentrations during the shower period
itself, as well as subseguently while a person remains in the
bathroom, will be the same in the shower and bathroom. In fact,
our measurements in a full-size showar show thﬁt there is indeed
" a difference batveen the two, and that the aystem should be more
appropriataly treated -as a tvo-compartament s?éﬁén {24)]. Por
precise modeling of the exposures, this difference should be
considered, but as an approximation it will be neéleetea here.
s'ub.s'equent to the showering period there will be a decay of
the air cdéncentrations in the bathroom due to normal exchange of
air. During this period the person in the bathroom will cantinue

to be exposed to the volatilized chemicals in the air.. The decay
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of ¢, is represented by _
1n (C/Caux) = =~ (F/VIE N _ (14)

qu -_snall values ofl (F/V )t this equation lihearizés to
€= Cour (1 - (F/VIE] (15)
The average concentration during t.'.his period, C,w, is
Curs = (C, + Cawr)/2 - (16)
Combining Equations 15 and 16, one obtains
Cuws = Cuxx [1 - FE/(2V,)] ' (17)
In many cases, the F,t/(2V,) term in Equation 17 is likely to be
substantially smallear than unity, so that as an approximation
during the decay peried one can assume that C,, = C,yu,, At least
for the purposes of estimating the magnitude of inhalation
eipour-es.

one can use t.hése equations to estimate the C,« values for
various shower-water flow and bathroom characteristics. 1In an
Australian surxvey of water uses, distributions of average shower-
water flow rates and duration were reported for about 2,500
housenglds [25). The geometric mean for the shower flow rates,

F,, was about 8 L/min (about 500 L/h), and about 6 min for the

shower duration, which will be specified as t,, and typically

taken as 0.1 h. Thesa values will be utilized here to estimate
C. values using the above equations. .In a study of modarn houses

in one heating season the geonmetric rean for ailr exchange rates

" was reported to be 0.53 h™ [13]. This value will be used for

the bathroom, along with a value for its size, V,, of 10,000 L.



Thus, the F, for the bathroom wlll be 0. sav., or abcut 5,000 L/h.
Thus, for a shower period of 0 1 h, or a decay period of 0.2 h,
with (F./V,)t values of 0.053 and 0.115, respectively, the
approximation ef linearizing Equations 10 and 14 involves errors
of less than one percent.

The above egquations and data can be utiiiqu to estimate the -
average air concentrations to which people are exposed in
bathrooms during and after showering. As discussed earlier, the
fractional wvelatilization rate in our shower experiments has been
found to range from 0.5 to 0.9, depending on thae specific
chemical, watef temperature, and other tacﬁors. For the purposes
of estimating a typicil value, we will use an f value of 0.75.

Using Equation 12 and the fact that k equals fF, yields
Coux = GEF.ty/V, ' ' (18)
One can use typical values for the variables indicated abave to
cbtain

Cuwx = Cu(0.75) (500) (0.1)/10' = 3.75x107 C, (19)
. Tﬁe value for C,w Would be cne-half this, or 1.9%107 ¢,. It is
intefeéting'to note that Prichard and Geseil [10] predicted that
for a fiva-ninugo shower using 75 L of vﬁtér and with 65%
volatilization in a2 30,000 L room, the average radon air
concentration would be 1.6x10™ C,. Similarly, McCone (9] modeled
several ioﬁ molecular-wveight organics volatilizing with multiple
family use of a bathxoom'in the early morning hours and

calculated typical bathroom air concentrations of 5x107° C,..
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Such predicted air concentrations wi;l be hiénly dependent
on a variety of factors, inclﬁding the naturé of the volatilizing
chenical,'geoéetry and air exchange between the shower and
surrounding room, water tenpergturg, and wvater flpw rate.
Nevertheless, these can bhe assessed to determine the likely range
of bathroom air concentrations that can be expeétad in homes.

It is also of interast to estimate the inhalation exposures .
in the shower and bathroom, and compare them to the likely
ingestion expesures. Inhalation exposure, E, (mg), can be
defined as the product of C,, the breathing rate, B (I/h),
iypically 1,000 L/h for an adult, and the exposure time, t.

E; ~ CBt ' (20)
'As an example, one can use this equation to estimate the
expésuras during a 0.1 h shovwering time, using th? value of Cx
above of 1.5x10™ C,. Alsc as notad above, during a 0.2 h pericd
subsequent to the shower, the decay will not be significant, so
that the C,x during this period can be taken toc be C.,, namely
3.75x10” G,. Thus, one can calculate the E, for the combined 0.1
h shower and 0.2 h subsaquent period in the bathroom as the sum
of two taras uaing Equation 26, to giQel |

E, = [cuv?at]-i—u *+ [CuwbBt)ueen (21)
Inserting the appropriate values, one obtains

E, = 1.875x10 G,(1000) (0.1) + 3.75x10™° C,(1000) (0.2) (22)

Thus, E, has the value 0,94¢,, wvhere the units of C, are mass/L.
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This is the inhalation expcsure in the bathroom during the shower
and subsequent to it while ﬁhe Sather remains in the bathroom,
and is approximately equivaleﬁt to the exposure that would occur
ffom ingesting one liter of the water. However, several
occupants - of a home may take a shower during a period when the
volatile chemical air concentration in a bathroom has not decayed
and buildg up to levels higher than one would predict for a
single bather. In that instance, the exposures could be
substantially higher than would_be.predicted by the above
relationship. | |

Similaily, ve have used a mimple pradictive equation,

based on a cne-compartment indoor-air model, to describe the

‘range of average indoor-air concentrations that are likely to be

encountered from a chemical volatilizing at an average rate of
50% from all water usés; as discussed above to be a typical value
for radon. The relationship we have obtained for the expected
range of indoor-air concentrations is (7] .

e, = (0.1 to 5)x10™ ¢, ' B S (23)
where C, i1s the average indoorvair concantration (ﬁq/L),
generated by the corrssponding aweiaée water concentration, ¢,
(mg/L). Thus, for example, a vater-concentratidn of 1 mg/L
would be.expected to generate between 1x10™ to 5x10™* mg/L
avefaga-air concentration in the home. This, of course, dces not
address the time and space variations that will be encountered

throughout the- day in the home. It is interesting to note that




Nazaroff et al. [13) have similarly made estimates of the likely
indoor-~air ccncentiations of radon for U.S. homes by the water
volatilizatien route. The geometric mean in their factor
applicable to Equatioﬁlza is 0.651104, withip our range of
predicted values. Also,'their rangs of one stﬁndard deviation
arounpd the mean corresponds to the following equation _
c, = (0.23 to 1.87)x10™ ¢, (24)
alse within ocur predicted range. McKone (9] has similarly
‘estimated household air cencentratien for =evn£a1 volatilizing
chemicals, predicting an average C, ranging from 2xlo‘-; to 1.2x10
ng/L in air for a ¢, of 1 mg/L in water, also within the range of
that predicted by Equation 23. | .

' One can use these air concentration predictians;to estimate
the likely inhalation exposures, E,, for an adult during a 24-
hour residence pariod in a house. Comhininq Equation;.zo and 23
one obtains
E. = (0.1 to 5)(10™) (1000)(24) ¢, = (0.2 to 10) G, (25)
Since the C, units here are mass/L, a 1 ng/L water congentraticn
corresponds to a range of inhalation exposufag of o,z o 10 mg
per day, in comparison to 2 mg per day for the ingeation of 2
liters of that water. It should be noéed that these inhalation
exposure'estimates do not include thos=e that would 6ccur at the
paint of water use, such as during showering. As discussed

above, the latter exposures can be comparable to those from

direct ingestion.
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There is a remarkable coensistency in the above range of
likely predicted average indoér—air concentrations from the
totality of indoor water éources.' Nevertheless, there are a
number of factors to be considered in refining these estimates
and developing a useful and simple predictive relétionship that
can'be épplied by those responsible for exposure assessments in
speéific situations. They can be pateqorizéd as follows:

a) chemical characteristics that atfeét the rate and extent

of volatilization, including scap and detergent use

b) water use factors that affect the "source strength” and

its time and location variability '

c) chemical characteristics that influancé.the behavior and

interactions of the volatilized chemicals with "sinks®,

typically high surface area materials in the home: alsc the
specific nature, amounts, and locations of these sinks

d) house structure and indoor;air flov regimes that

transport the #alatilize& chemicals throughout the home

e) personal behavior and home occupancy factors that

~ determine an individual’s exposuré.
The simple indoor-air models mentioned above generally are not
surticieptly specific to address all the above factors, although
they can and have been avaluated for some indoor-air pollution
sources other than those fror water [26]. |
The potential intera&tions batween surfaces in homes and

organic vapors released from water into indoor air have not been




studied and need to be evaluated. For sone.chenicals it may ke
appropriate to incorporate these interactions into the
volatiiization, indoor-air exposure mecdel. One study of the
"inta:nétion of volatile orgahic chemicals with materials used in

the hone examined three surfaces [é7]: plywood,-nylon carpeting, -
and wool cirpetinq. The study focused on twenty volatile organic
éhénicals, including alkanes, aromatics, alcochols, esters,
ketones, aldehydes, terpenes, and chlorinated hydreocarbons. They
showe& ¢lear interactions between the gaseous organic chemicals
and the surfaces. For example, in one experiment wosl carpeting
became essantially saturated with lindane within about one day.

In order to determine the role of such *sink” interactions
‘there are three broad questions that need to be addrassed:

1) Which classes of crganic/suifaca systers demonstrate

significant sorption effects?

2) What are the appropriate equilibrium and kinetic madels

for the sorption process for the organic/surface systems of

interast?

3) Howv can this equilibrium and kinetic information be

incoxrporated inte a water~volatilization, indocor-air quality
nodel?

. . . |

VOC’s have the potential for causing substantial human

exposures from indcor uses of contaminated water by non-inqeétion
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routes, namely inhalation followiag volatilization from water, as
well as by skin contact. The latter eXposures have been

estimated to be cnnpdrable'tq thoss tfon direct ingestion of

water, although published research in this area is scanty.

Measurements in homes have shown that VOC’s can be detected
in indoci air following tha use or.contaninated wvater. Scaled-
down and full-size laboratory bath and shoﬁer studies for such
VOC’s as chloroform and trichlorcethylene have shown that a
variety of factors can affect the extent of volatilization, found

to be typically in the range of 50 to 50%. Thase include the

nature of the volatilizing chemical, ﬁatoi temperatura, air and

water flow rates, and nature of the water use (e.g., bath versus

" shower) .

The Henry’s law eqﬁilihrium constants, H; predict that even
chemicals with low vapor pressures may be expected to volatilize
substantially, provided their wvater solubilities are also low.
Thus, so-called semi-volatile organic chemicals have the

potential to volatilize and cause inhalation exposures. Also,

chemicals with varying R values may nevertheless volatilize at

comparablae rates.

Mecdeling and estimates of inhalation exposures to VOC’s

indicate that for the bather thesa exposures during and directly

/ .
after a shower can be comparable to that from direct ingestion of

the contaminated water. Alse, when all water uses are

considered, the inhalation exposures to all inhabitants of.a home.
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. may be substantially larger than that from direct ingestion, even

without considering the inhalation exposures at the point of
water use. However; additional research is fequired-to more
specifically and precisely quantify these exposufes to encompass
the fﬁll range of homa characteristics, as well as personal water.
uses and occupancy facto;s.

Because the non-ingestion exposures to VOC’s in lndoor water
uses are likely to be comparable to or greater than those from
direct ingastion, it would be prudent to consider this in
establishing requlatory limits in drinking water, as vell as the
need to restrict all indoor water uses vhen it is judged that
there_is a significant pealth risk from the direct ingestion of a

"contaminated water.

Acknowledgments

The author would like to acknowledge the fruitful
discussions and collaborations with several students and
colleagues which have provided useful perspective and data for
much of this research. These include Nicholas Glardino, Thomas
Jackman, Steve Myers, Lynn Wilder, Amy Couch, and William
Thuratop-at the University of Pittsburgh; also, John Borrazzo
and Cliff Davidson at Carnegie-Mellen University.

This research has been funded in part under coéperative
agreement CR812761-§2 between the U.S. Environmental Protection

Agency and the Center for Environmental Epidemiology of the

[P . e 4 e eese L e - R L L TR _a_.._h-._-.._:,_._,__,,.,..._e_,m



BT

———

Univeréity of Pittsburgh. This manuscript has not been subjected

to EPA peer and administrative review poiicy, does not

nécessarily reflect its views, and ho offical endorsement should

be inferred.

1.

. Mallace, IA (1987)
[EA QY32

Wallace LA, ED Pellizzari, TD Hartwall, R Whitmore, C
Sparacino, and H Zelon (1986) "™Total Exposure Assessment '
Methodology (Team) Study: Personal Exposures, Indoor-Outdocr
Relationships, and Breath lavels of Volatile Organic
Compounds in New Jersey," i ;_Lnternat . 12:369=
387. .

ment Methodeloq
M) St ¢ty _and Analvs dume. I (Washington,
DC: Office of Research and Development, U.S. Envircnmental
Protection Agency). X

i

Andelman, JB (1985) "Human Exposures to Volatile Halogenatad
organic chemicals in Indoor and Outdoor Air,™ Envizonmenta)
Health Perspectives 62:313-318, '

Andelman, JB (1985) "Inhalation Exposure in the Home to
Volatile Organic Contaminants of Drinking Water," The
zie : otal Envigorment 47:443-460.

Andelman, JB, SN Heyers, and IC Wilder (1986)
"Volatilization of Organic Chemicals from Indoor Uses of
Water®, in chemicals ir Ihe Environment, JN lester, R Perry,
and RM Sterritt, Eds, (London: Selper Ltd.), 323-330.

Andelman, JB, A Couch, and WW Thurston (1986) "Inhalation
Exposures in Indoor Alr to Trichlorocethylene from Shower
Water,” in Environmental Epidemiologv, FC Xepfler, and GC
Craun, Eds. (Chelsea, MI: Lewis Publishers, Inc.), 201-213.

andelman, JB, IC Wilder, and sx Myers (1987) "Indoor Air

Pollution from Volatile Ch

eniq&;s in water,” in

itute for Water, Soil and Alr Hygiens), 37-41.

Inst



9.
0.
11.
12.

13.

14.

15.

18,

17.

18.

' Nazaroff, WW, SM Doyle, AV Nero, and RG_Sextro (1987)

Glardino, NJ, JB Andelman, JE Borrazzo, and CI Davidsord
(1988) "sSulfur Hexafluoride as a Surrogate for
Volatilization of Organics from Indoor Water Uses,” JAPCA

38(3):1278-280.

McKone, TE (1987) "Human Exposure to Volatile Organic
Compounds in Household Tap Water: The Indoor Inhalation
Pathway, ™ Environ. Sci. Techpol. 21:1194-1201.

Prichard, HM, and TF Gesell (1981) “An Estimats oZf
Population Exposures Due to Radon in Public Water Supplies

in the Area of Houston, Texas,"™ Health Phvsics 41:599~606.

Hess, CT, CV Weiffenbach, and SA Norton (1983)
"Environmental Radon and Cancer Correlations in Maine,”

Health Physjcs 45:339-148.

Cross, FT, NHE Harley, and W Hoffman (1985) "Health Effacts®
and Risks from “*Rn in Drinking Water,” Health Phvsics
48(5):649-670.

"Potable Watar as a Source of Airborne *mrn in U.S. a
Dwellings: A Review and Assessment,” -
52 (3) :281-295. | .

Klaassen, CD (1980) *Akhgorption, Distrzbution and Excretion
of Toxicants," in Toxicoleqy, J Doull, €D xlaassen, and MO
Amdur, Eds. (New York: Macmillan), 28—51.

Drinking Water and Health (1977) (Washington, DC: National

Acadeny Press). ‘3

Brown, HS, DR Bishop, and CA Rowan (1984) "The Role of Skin: 5
Absorption as a Route of Exposure for Volatile Organzc A
Compounds (VOCs) in Drinking Water," : k.
74:479-484. 3

R I IO L S

Harriu, RH, JV Rodricks, CS Clark, and SS Papadopulocs (1987)1
nadvarse Health Ezrects at a Tennsusea Kaza:dcuu Waste .

Dispeosal Site,” in
JB Andslman, and DW Underhxll, Eds. (Chclsea, MI: levis

Publishers, Inc.), 221-240.

Wester, RC, M Mobayen, and HI Maibach (1987) "In Vivo and In
Vitro Absorption and Binding to Powdered Stratum Corneum as’

-hni’.‘iﬂi iinerid v

-'cll'u

Methods to Evaluate Skin Absorption of Environmental 55
Chemical Contaminants From Ground and Surtace Water,™ J, .3
Tox. Env, Health 21:367-374. -
E

5

N

)
PRRVEC Y A

5. &~
ot

|



|3
|

e e R W S W WL

T

SRR L L T
T ey ™ —

. 19.

20.

21.

22.

23'

.24,

" _255 .

26.

27.

Mackay, D, and WY Shiu (1981) "A Critical Review of Henry s
lawv Constants for Chemicals of Environmental Iiiterest," J.
Phys. Chem, Ref, Data 10(4):1175-1199.

Munz, C, and PV Roberts (1987) -"Air-Water Phase Equilibria
of Volatile Organic Solutes,™ J., ANWA 79:62-69.

Mackay, D, and ATK Yeun (1983) "Mass Transfer Coefficient
Correlations for Volatilization of Organic Solutes from
Water," Environ. Sci. Technol. 17(4):211-217.

Rathbun, RE, and DY Tai (1984) “Volatilization of
Chlorinated Hydrocarbons from Water," in Gas Transfer at

gg;g:;§g;1ggg§, W Brutsaert; and GH Jirka, Eds, (Dordrecht
Holland: D. Reidel Publishing Company), 27~34.

Jackman, T (1988) "Velatilization of Chloroform and
Trichlorcethylenae in a Model Shower System,™ MSc Thesis,
University of Pittsburgh, Pittsburgh, PA.

Giardino, N (1987) "An Indoor Air Pcllution Study Using
Sulfur Hexafluoride Volatilized from a Model Shower Systenm, "
MSc Thesis, University of Pittsburgh, Pittsburgh, PA.

James, IR, and MW Knuiman (1987) "An Application of Bayes
Hethodology to the Analysis of Diary Records From a Water
Use Study," J. Amer, Stat. Assoc. 82:705-711.

Wadden, RA, and PA Schetf (1983) Indeor 31: Pollutjon (New
York: John Wiley and Sons).

Seifert, B, and EJ Schmahl (1987) "Quantification of

Sorption Effects for Selected Organic Suhstances Present in
Indoor Air,' in Proce ti

;azﬁ_xglnng_l (Berlxn--Instxtuta tor Water,'SOiliand'Axr
Hygiene), 252-256.




Appendix B: . Assumptions and Uncertaintics

Equation (4) does not account for the concentration of the chemical in the air

 remaining from previous showers taken by o;her members of the family.

The use of E_quation (4) also assumes-that (F/V)t, where F, is the air flow rate, is

- small compared to unity, which implies that the relationship between concentration

in air and time is linear.

Equation (4) also assumes that C/H during the course of the shower is small
compared to C_; which implies that the volatilization rate in the shower is constant.

The use of Equation (6) assumes that tF/2V, is small compared to unity so that the
concentration during the decay penod after the shower, C_ x4, can be approximated

" by Cyaxe

The exchange between the air in the shower chamber and that in the bathroom is so
rapid that the combined volume of these two compartments can be treated as a single
chamber with a single concentration of volatilized chemical.

Equation (4) does not account for the exchange rate that occurs when an cxhaust fan
is turned vn. Modeling results using the Model for Analysis of Volatiles and
Residential Indoor-air Quality (MAVRIQ) indicate that exposure is reduced by 20 %
if exhaust fan is used.
A

The range of volatilization fraction in Table 1 is based on experiments conducted with
trichloroethylene, chloroform and dibromochloropropane. The relationship between
these volatilization rates, Henry’s Law Constant and molecnlar weight is not known
yet. Summarized below are the experimental results for these three chemicals under
approximately the same conditions.

Chemical - T (°C) H (onitless) % Volatilized
Trichloroethylene 46 1.14 818
Chioroform 42 035 56
Dibrumochlorpropane 42 003 - 22.8

Equation (8) treats the whole house as one compartment model.

10
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APPENDIX S
CITY OF WOODSTOCK RESOLUTIONS AND ORDINANCES
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RESOLUTION NO. __ 635, /- Recorctor
'- 1-Mme
/- File

RESOLUTION CREATING A COVENANT RUNNING WITH THE LAND
ON THE MUNICIPAL LANDFILL OF THE CITY OF WOODSTOCK,
McHENRY :COUNTY, ILLINOIS

EEPN

WHEREAS, the CITY OF WOODSTOCK, is the owner of the tract of land upon
which the now closed WOODSTOCK MUNICIPAL LANDFILL is located; and,

WHEREAS, the CITY OF WOODSTOCK has been designated as a potentially
responsible party (PRP) by the United States Environmental Protection Agency (U.S.E.P.A.)
pursuant to the provisions of the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) and is now participating in a remedial investigation/feasibility study
(RI/FS) pursuant to an administrative order by consent effective October 14, 1989; and,

WHEREAS, it is necessary that the CITY OF WOODSTOCK, McHenry County,
Illinois finally determine the use or uses to which said real estate may be used in the future

and forever prohibit certain activities on said real estate:

The Northwest Quarter of the Southeast Quarter of Section 17, and the
Southwest Quarter of the Northeast Quarter of Section 17, (excepting
and reserving therefrom that part thereof bounded and described as
follows to-wit Beginning at a post at the Northwest corner of the

last described forty; thence East 8 chains 17 links to a post; thence
South 74 1/4 degrees West 8 chains and 48 links to a post; thence
North 2 chains and 50 links to the place of beginning. ALSO: A part
of the Northwest Quarter of the Northeast Quarter of said Section 17,
bounded and described as follows: Beginning at the Southeast Corner
of said last above described forty; thence West 11 chains and 77 links;
thence North 74 1/4 degrees East 12 chains and 22 links to a post;
thence South 3 chains and 60 links to the place of beginning, all in
Township 44 North, Range 7, East of the Third Principal Meridian in
McHenry County, Illinois.

o Clllooclstack.
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'NOW THEREFORE BE IT RESOLVED by the City Council of the CITY OF
WOODSTOCK, McHenry County, Illinois, that there is hereby created the following

restriction:

91-u1-1210 .

. P e - . P . R



9IR C 6255
No well of any kind, nature or description-. other than weils approved
by or required by Environmental Regulating Agencies, including
U.S.E.P.A., and Illinois E.P.A. as part of any site remediation or
monitoring work, and no residential use or structure of any kind shall
be located on .or shall be built or constructed in or on the following

described real estate:

The Northwest Quarter of the Southeast Quarter of Section 17, and the
Southwest Quarter of the Northeast Quarter of Section 17, (excepting
and reserving therefrom that part thereof bounded and described as _
follows to-wit Beginning at a post at the Northwest corner of the last
described forty; thence East 8 chains 17 links to a post; thence South

74 1/4 degrees West 8 chains and 48 links to a post; thence North 2
chains and 50 links to the place of beginning. ALSO: A part of the
Northwest Quarter of the Northeast Quarter of said Section 17, bounded
and described as follows: Beginning at the Southeast Corner of said
last above described forty; thence West 11 chains and 77 links; thence
North 74 1/4 degrees East 12 chains and 22 links to a post; thence
South 3 chains and 60 links to the place of beginning; all in Township
.44 North, Range 7, East of the Third Principal Meridian in McHenry -
County, Illinois. '

BE IT FURTHER RESOLVED -that this restriction shall be deemed a permanent
covenant running with the land which shall forever bind the CITY OF WOODSTOCK,

McHenry County, Illinois, and it successors and assigns in perpetuity.
BE IT FURTHER RESOLVED that this resolution is a permanent resolution of

public policy of the CITY OF WOODSTOCK and may not be amended or repealed by any

subsequent City Council.

9-ki-1211
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BE IT FURTHER RESOLVED that this resolution be spread at length upon the

minutes of the meeting of this City Council and recorded in the Office of the Recorder of

" Deeds, McHeary County, Illinois.

ADOPTED BY THE CITY COUNCIL OF THE CITY OF WOODSTOCK, McHENRY

COUNTY. ILLINOIS THIS /2 DAY OF SEPTEMBER, [991.

AYES: 5
NAYS: O
ABSENT: O

Adopted: @-7-G/ -
Approved: ?—/7 9/ ,i:,

\\\C
ATTEST: ,/rﬁ—*;}-
>, g O
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Document 4repared by' o
Michael T. Caldwell
CALDWELL, BERNER AND CALDWELL
100 1/2 Cass Street, Box 1289

Woadstock, Illinois 60098

Telephone: (815) 338-3300

MAYOR
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'm ORDINANCE AMENDING THE ZONING
RBGULATIONS OF THE CITY OF HOODSTOCK, ILLINOIS

Be it Ordained by the Mayor and City Counoil of the Clty of
Hoodstook, Moﬂanry County, Illinois as follows:

Seqtion One, !That Section 3.15 of the Woodstock Zoning
Ordinance, adopted as Ordinance Number 15620 (as amended) is
deletad and the following adopted in lieu thereof:

8.15 DEVELOPMENT REGOLATIONS
The following regulations shall apply to any acreage, lot,
. or lots proposed to be rezoned, developed as a Planned Deve-
lopment, or annexed to the City of Woodstock.

1. If the acreage, lot or lots is two (2) acres in size or
larger and 50 percent or more of it is ocomprised of flood
plain areas (as defined in the ordinances of the City of
Woodstock); or 50 percent or more of it is comprised of wet-
land areas (as determined by the McHenry County Soil and
Water Connervation District using the Federal Manual for

; —and.Delineating Jurisdictional Wetlands). or
it the wetland on the property in question is part of an
overall wetland that is one (1) acre in size or larger, then
any proposal for its resoning, development, or annexation
must be 'submitted and reviewed as' a Planned Development.
The boundaries of any flood plain or wetland shall be:

]

a. 1indiocated on the Conoeptual Plan, Preliminary Plan,
and ginai Plat of Planned Daveloprent;

b. identified and marked on the development site;

The boundary of a wetland site shall he abutted by a buffer
strip having & minimum width of 25 feet extending .outiward
from the identified wetland area. The buffer strip shall be
left and maintained in native vegetation where practical,
unleas otherwise approved with the Pinal Plat of Planned
Development.

If a propJaed Planned Development involves encroachment into
a flood 'plain area, the extent of encroachment must be
indicated | on the Conceptual Plan, Prellminary Plan, and
Final Plat of Planned Development, Compensatory flood plain
storage _shall ba provided. Engineering plans required as
part of | the Plan Development process shall inclide
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specifications providing for such storage. If a proposed
Planned Dovelopment involves improvements which are intended
to encroach onto or result in the £illing of a wetland area,
thon

No not loss of wetland area or iunctional value will '
be pernitied; :

I

b.: Hetland mitigation or relocation on the uite shall
provide for a 1 to 1.6 (filled/removed wetland to
restored/recreated wetland) mitigation ratio, and
wetland mitigation will be permitted only if the site
is otherwise unable to be developed and is for all-
practical purposes unusable. Off-site mitigation may
occur only if on-site mitigation is not practical and
only: within the same watershed as the wetland being
mitigated and with a permanent preservation easement
approved and recorded for the off-site portion of the
mitigated area '

L

. U 5. Arny Corps of Engineers review and approval

shall be obtained for all wetland mitigation and/or-

1111 activity, unless such approval is deemed by the

Corpe of Engineers to be unnecessary. If the Corps of s
Engineers determines that such approval is unnecessary, -
thenl detailed plans for mitigation and fill activity -
~e8hall be submitted to the City of Woodstock for its re-

viewJ The City of Woodstook regerves the right to im- .
poge requirements in addition to any permit require- -
ments of the U. S. Army Corps of Engineers, as part of -
the Planned Development Special Use.

2. If the land contains flood plain having an area of at
least one|(1) acre, but comprising less than 50 percent of
the site being rezoned, developed, or annexed, or if the
land contains wetlands having an area of at leaat one acre,
and if the wetland is not part of any overall wetland having
.an area of one (1) acre or greater, then any proposal for
its rezonins or development shall indioate whether enorocach-
pent into such flood plain and/or wetland is proposed. 1f
such encroachment is indicated, then detailed plana or
sinilar. documentation indicating the extent and type of such
ncroachnent shall be submitted when a formal rezoning peti-
tion or development proposal is submitted to the City staff,
and shall indicate that:

a. compensatory f£lood plain storage is provided;

-

b. that ‘the. proposed encroachment oannot be avoided and
that | without such encroachment the land is for all
practical purposes unusable.
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6. the proposed encroachment into a wetland area has
been’ submitted for review to the U,S. Army Corps of
Englnoors and that approval for mitigation and/or £i11
activity has been granted or deemed to be unhecessary
by the Corps of Engineers. The City of Woodstock
reserves the right to Imposé requirements in addition
to any permit requirements of the ‘U. 5. Army Coips of

ﬁnzineeta. a8 part of the Planned Developwent Special
aa. | _ :

3. Ragardless of the size of a land parcel and regardless
of the wetland area on i{t, if a wetland extends beyond the
boundary .of a developrent site, then a wap delineating the
entire wetland site, including the area of such extension,
shall be required.

4. 1f 50, porcont or more of the land is composed of soils
with severa limitations for urban development, (based on
ability to accommodate dwellings with and without basements,

ability to support roads and streets, and impact of hydric
characteristics), as determined by the U. 5. Department of
Agriculture Soil Conservation S8ervice Soil Interpretations
Reoords; then any proposed rezoning or development must be
preceded | by soil borings and an ~acoompanying soil
engineering eanalysis indicating those portions.of the land
which  oan .acoommodate structural improvements. This
1nformation must be submitted wlhen an initial vrezonling
petition. or development proposal is formally submitted,

Section Two.. | That Section 6,4, 13(6), pertaining to Gonceptual
Plan submittal requirements, of the Woodstock Zoning Ordinance,
adopted as Ordinance Nunmber 1520 (as amended) la deleted and the
following adopted in lieu thereof:

6, Ettvironment .

A prelininary statement identifying existing natural and
environmental resources, and the methods to be used to
proteot the physical amenities of the site st be provided,
and shall include information on the following

a, One foot toposraphio oontour Iines extending beyond the
devalopment boundaries an adequate distance to show the exis-
ting elevaﬁlona and terrain of tha adjoining properties.

b. Flood plains, setlands, and surface hydrology.  Wetland
boundaries | shall be shown on the drawing of the Planned
Development,. The floodplain and wetland area shall be
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identified and a preliminary report addressing the type and
quality of wetlands shall be provided, and shall be
accompanied by a statement of intent regarding proposed
praservation, elimination, or mitigation. If the wetlands
extend beyond the Planned Development boundary, a map shall
be provided which shows the entire wetlands ares.

a. Vegetaéion. areas of natural coverage, and wooded areas,
inoluding [a survey of trees having a diamater measured at
breast helght (DBH) of six (8) inches or greater, and a pre-
liminary report showing the trees to be removed for the deve-
lopment proJect

d. Soils !and subsurface conditions and unique geological
features, ‘1nc1ud1n¢ the designation of those soils with se-
vere limitatlons for urban development (based on ability to
accommodate dwellings with and without basements, ability to
support roads and streets, and impact of hydric features), as
determined ! by the U. 8. Department of Agriculture Soil Con-
servation Service Soil Interpretations Records.

Section Threa. | That Sections 5.4.14(1)f and g, pertaining to
Preliminary :Plan submittals, of the Woodstock Zoning Ordinance,
adopted as Ordinance Number 1520, be deleted and the following
adopted. in lieu thereof.

f. Soil Conditions on the Traot - Loocations and results of
tests. made|to generally ascertain subsurface soil, rock, and
ground water conditions, and depth to ground water. For those
areas conprised of soils with severe limitations for urban
development, as identified in Seotion 5.4.3.(6)d of <this
Ordinance, | soil borings must be conduoted and an analysis
provided indicating those portions of the site which have the
ability to serve as building sites. Areas which are
determ1ned= to be unsultable as building a»ites or roadway -
construction shall be so identified. If correotive measures
are Dproposed to eliminate so0ils with severe limitations for
urban development, then plans for the implemeatation of such
measures shall be included as part of required engineering
plans and submittals.

g: Other Gonditibns -on the Traot -

(1) Hater ocourses, flood plains, wetlands, marshes.
Detailed floodplain boundaries shall be shown on the
prelinlnary plan of Planned Development. Wetland
boundaries as dotermined by field obseravtions and
measurements shall be shosm on the preliminary plan of
Planned Development and shall be identified and marked on
the Planned Devalopment site. A wetlands inventory
consisting of a detailed scientific report which assesses
the quality of the wetland area and more acourately
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defines its boundaries, shall be submitted in order to-
determine the primary function and quality of the watland
site. ! The inventory shall be acconpanied by a
preservation and/or mitigation plan which provides
details regarding the developer‘s intent and methods for
such preservation or mitigation.

(2) Hooded areas, including a survey of trees having
a diameter measured at breast height (DBH) of six (8)
inches' or graater. Indication shall be made of those
tree= which are intended to be preserved, eliminated, or
relocated on the site, as well as those trees which are
of poor quality and health.

Section Four. EThat Section 6.4.15(1)e, partaining to Final Plat
submittals, of the Woodstock Zoning Ordinance, adopted as
Ordinance Number 1520 (as amended), is deleted and the following
adopted in 119& thereof:

c. An .acourate legal description of each separate
unsubdivided use area, including common open space, flocd
plaing, and wetland area boundaries. Total wetland area, as
well as total development site area, shall be stated. fHet-
land areas shall be identified and marked on the Planned
Developnent site., Detailed plans and specifications for
vetland preservation or mitigation, including cost estimates
and 0. _3, Army Corps of Engineers® . approval where
appl;oablo. shall be submitted. The location of all trees
to be preuerved as well as the legal description and
location lof easements designating trees to ba preserved,
shall be | provided. Those areas which cannot serve as
building sites shall be identiffed on the plat.

gSeg: - . .That this ordinance shall be known as Ordinance

Number _2265 and shall bs in full force and effect thirty (30)

%ays after its passage. approval, and publication as provided by

aw

i
l

Saction Six. Any ordinances or parts thereof or any regula-
tions in confliot with this ordinance are hereby repealed.
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June 20, 1991

Mr. Jerry Kelly

Warzyn Inc.

One Science Court

P.O. Box 5385

Madison, Wisconsin 53705

Dear Mr. Kelly:
This is in response to your request of 21 May, 1991 concerning

available information on threatened and endangered species adjacent
to the Woodstock Sanitary Landfill site in McHenry County, Illinois.

‘We understand that Warzyn Inc. is conducting a Remedial

Investigation/Feasibility Study (RI/FS) of the Woodstock Landfill,
and is preparing an ecological assessment of the site as part of the

RI/FS.

With fespect to federally listed and proposed threatened or
endangered species, the described area is within the range of four
federally listed species:

Common Scientific
Classification Habitat County Name Name
Endangered Caves and State- Indiana Myotis
riparian wide Bat sodalis
habitat
Endangered Wintering McHenry Bald Haliaeetus
Eagle leucocephalus
Threatened Dry to mesic McHenry Prairie Lespedeza
prairies bush- leptostachya
with clover
gravelly
soil
Threatened Wet McHenry Eastern Platanthera
grassland prairie leucophaea
fringed
orchid

' - i _ ]
United States Department of the Interior lIié'“legé—ﬂ_---"

Fish and Wildlife Service - i

Rock Island Field Office (ES) ———————
1830 Second' Avenue, Second Floor _- -
Rock Island, Illinois 61201
COM: 309/793-5800
In Reply Refer to: FTS: 782-5800



We recommend that you contact the State Department of
Conservation/Natural History Survey regarding additional pertinent
information. The Illinois Natural History Survey may have more
detailed species/habitat location information in computerized
databases that would be much more useful to you.

These comments are provided as technical assistance only and do not
represent the position of the Fish and Wildlife Service or the
Department of the Interior on the project, or on any pending or
forthcoming permits or environmental documents that may be required.

Please contact Melanie Young of this office if you should have any
additional questions.

Richard c. Nelson
Field Supervisor

MY:sjg




e ey

llinois | Department ?#onservahon

life and land together -

LINCOLN TOWER PLAZA * 524 SOUTH SECOND STREET ¢ SPRINGFIELD 62701-1787
CHICAGO OFFICE *» ROOM 4-300 « 100 WEST RANDOLPH 60601

xmwmnxxxm¥ummmxm5nx
Brent Manning, Director

May 29, 1991

Jerry Kelly
Environmental Scientist
Warzyn, Inc.

One Science Court

P.0O. Box 5385

Madison, WI 53705

Dear Mr. Kelly,

Thank you for sending the above project to this office for review
for the presence of endangered or threatened species or natural
areas. The Natural Heritage Database was examined and there are
no known occurrences within the vicinity of the project area.

According to the Breeding Bird Atlas, however, a Cooper's hawk was
identified nesting in the vicinity in 1983, suggesting suitable
habitat exists for this species. No specific nest location was
provided by the reporter, so the record was not included in our
Database.

Please be aware that the Natural Heritage Database cannot provide
a conclusive statement on the presence, absence, or condition of
significant natural features in any part of Illinois. The reports
only -summarize the existing information regarding the natural
features or the locations in question known to the Division of
Natural Heritage at the time of the request. The reports should
never be regarded as final statements on the site being considered,

nor should they be a substitute for field surveys required for

environmental assessments.

I cannot charge you for the search of our database, but I would
like to urge your support of the Illinois Natural Heritage Database
by contributing to the Illinois Nongame Wildlife Conservation Fund.
The recommended donation for a standard - information request is
$30.00. Such contributions may be mailed to the above address.
We appreciate your support of this important source of information.
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If you need additional information or have any questions, please
do.not hesitate to. contact me at 217-785-8290.

Sincerely,

Deanna Glosser, Ph.D.

Endangered Species Protection
Program Manager






